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This is the eighth "State of Tampa Bay" report on the 
projects , programs and organizations that influence the 
Bay and its watershed . This status report identifies the 
condition ofTampa Bay over the past year and describes 
activities and issues addressed by the Tampa Bay Re-
gional Planning Council 's Agency on Bay Management 
during 1994. It was prepared in accordance with the 
adopted rules of the Agency , and this year is sponsored , 
in part , by the Tampa Bay National Estuary Program. 
All organizations involved with the Bay are invited to 
contribute to the preparation of this status report . Arti-
cles are provided by individuals and agencies with knowl-
edge in the subject areas . The Agency 's Public 
Information/Legislative Review Committee and Council 
staff review the articles . Every effort is made to include 
major activities affect ing the Bay and to provide objective 
information on controversial topics . 
Tampa Bay cont inues to be the focus of many signifi-
cant efforts , some of which are described in this report . 
Two very important programs are the Tampa Bay Na-
tional Estuary Program (TBNEP) and the Surface Water 
Improvement and Management Program (SWIM) of the 
Southwest Florida Water Management District. The 
TBNEP, funded by the U.S. Environmental Protection 
Agency and administered by the Tampa Bay Regional 
Planning Council , has been working since 1990 to char-
acterize Tampa Bay by collecting available data and 
information , sponsoring research where needed , and 
bringing together the technical , scientific , and political 
experts on Bay issues . TBNEP has identified the 
sources of many of the problems affecting Tampa Bay 
and indicators to measure improvements . The Compre-
hensive Conservation and Management Plan and is 
being developed to address those problems. The Plan 
will include a number of management options which , 
when implemented by local and state govemment, will 
alleviate the various water quality- and habitat-related 
problems affecting the Bay. Tampa Bay has been 
named the number one priority water body by the Water 
Management District since the inception of SWIM. As 
you will see in this report , SWIM is responsible for a large 
number of significant habitat restoration and water qual-
ity improvement projects around the Bay. The suc-
cesses of the program are tangible and measurable, as 
many of the projects are associated with public recrea-
tion and are monitored for scientific purposes. The work 
being done by SWIM has advanced the understanding 
of habitat restoration and impact mitigation methodology, 
which will also be of benefit to private development 
interests. 
Within the report you will also find information about 
monitoring and research activities on water qua lity , sea-
grass coverage/impact by boat propellers and macroal-
gae levels. Descriptions are provided of important Bay 
programs such as Tampa BAYWATCH - one of on ly a 
few such stewardsh ip and public involvement efforts in 
the nation ; Cockroach Bay Aquatic Preserve Manage-
ment Advisory Team (CAPMAT) , which provides techn i-
cal support to the management of the Little Manatee 
River and Cockroach Bay; and the Hillsborough River 
Greenways Task Force . The enthusiastic efforts of pri-
vate entities such as Carg ill Fertilizer, Inc., Tampa Elec-
tric Company to restore habitat , and ofTampa Bay VIPS, 
Inc. to better protect our marine resources, are also 
summarized . The described land acqu isition efforts 
aimed at protecting some of the last large tracts of natura l 
habitat in the Bay area , including Emerson Point and 
Terra Ceia Isles/Frog Creek in Manatee County, are 
some of the many projects and programs wh ich are, 
cumulatively, result ing in a cleaner, more eco log ica lly 
sound Tampa Bay. 
The Agency on Bay Management, during the 1994 
legislative session , pursued several issues with success-
ful results . The leg islature authorized a joint study to 
investigate the need for enhanced navigational informa-
tion . It also tightened standards for the licensing and 
discipline of harbor pilots, in the wake of the August 1993 
oil spill at the mouth ofTampa Bay. Tampa Bay PORTS, 
SWIM and P2000 , all very important programs to the 
health and recovery of the Bay, received cont inued 
funding . 
One theme that is repeated throughout th is report , 
and best expresses the State of Tampa Bay in 1994 is 
"cooperation". The various local , state and federal agen-
cies and private interests have found substantial benefit 
in working together, resulting in measurable improve-
ments to Tampa Bay. We are realizing the mutually-
beneficial and synergistic effect of pooling financial 
resources and technical expertise in combinat ion with a 
dedication to Tampa Bay's natural and economic re-
sources and the enthusiasm of our citizenry. 
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FT. DESOTO PARK AQUATIC 
HABITAT MANAGEMENT AREA 
SEAGRASS PROTECTION 
PROGRAM 
To help protect the valuable seagrass beds in south-
ern Pinellas County, the Board of County Commission-
ers reauthorized the provisions of the "Ft. DeSoto Park 
Wetlands and Aquatic Habitat Management Ordinance" 
in the spring of 1994. The original Ordinance established 
the Ft. DeSoto Park Wetlands and Aquatic Habitat Man-
agement Area and includes land from Indian Key to Ft. 
DeSoto Park. The Area has been marked by an array of 
buoys, pilings and signs informing boaters of the various 
protection zones as well as the limits of Bunce's Pass. 
Large informational signs have also been erected at the 
area's major boat ramps. In addition, over 10,000 infor-
mational brochures depicting the zones and explaining 
the value of seagrass beds have been distributed to the 
public at Ft. DeSoto Park, area boat ramps and bait 
shops. 
ATTENTION BOATERS: 
Ft. ~ Soto Wetland & Aquatic 
Management Area 
.. ~P li~. ...·(,·"t .. 
Seagrass Caution Zone-
t o\:rOId " , .. ~o.no'~'/Io"~-stIMt 
~""'M "~"' l 
Boat Restriction Zone 
~u ... o! "'lltf"'o.-I C~."t>OI"> E.,... 
P-cr..!\t"t'<'ll 
Wo N*" YOt,' tlIo1p III U An ,.q' __ ~! AQU.II\lC ~~ .. 
P I~fI LAS tOllN f\' o.ddl"'nc~ "il2 11 t.at. .J~I 
.. ". 
.s.. 
The Area is divided into "Seagrass Caution Zones" 
and "Boat Restriction Zones". Boats with internal com-
bustion engines may be under power in the "Seagrass 
Caution Zones" but must be operated so as not to cause 
damage to seagrasses. Internal combustion engines 
are strictly prohibited in "Boat Restriction Zones" . Mo-
torized boats can enter the "Boat Restriction Zones" but 
only if poling or drifting , or if electric trolling motors are 
used to move the boat. 
The County has been monitoring the Management 
Area to determine the effectiveness ofthe Zones and the 
rate of seagrass bed recovery in the area . To date, the 
analysis shows the management program has been a 
great success. Seagrass damage in the Caution Zones 
and the Restriction Zones has been markedly reduced, 
but additional damage in the unrestricted areas has 
increased by 86%. 
To further reduce seagrass damage, Pinellas County 
has contracted with the Pinellas County Sheriffs Office 
to patrol the Management Area with a Marine Sheriff 
seven days a week. Fines may be imposed by the Sheriff 
or the Florida Marine Patrol for damage to seagrass in 
the "Caution Zones" or for utilizing internal combustion 
engines in the "Boat Restriction Zones". Pinellas County 
will continue to monitor the Management Area and de-
velop a management plan for long term viability and 
success . 
For more information contact Eric Fehrmann , Pinellas 
County Department of Environmental Management 
(813) 464-4761 . 
PINELLAS COUNTY PURSUES 
MITIGATION BANKING 
FOR ENVIRONMENTAL AND 
ECONOMIC BENEFITS 
Mitigation banking is a concept that has been under 
discussion in the environmental community for some 
State of Tampa Bay 3 
time. The theory is that large tracts of land managed and 
protected from negative influences are much more envi-
ronmentally desirable than many small wetland mitiga-
tion areas scattered in parking lots or adjacent to 
development. 
Animals that need more acreage to maintain them-
selves have a much better chance of populating these 
bank sites due to the inherently greater diversity and 
buffering capacity of a large tract of land . Small mitiga-
tion sites tend to have minimal species diversity and the 
plants and animals that live there do so at an increased 
threat due to the proximity of human activity . 
Pinellas County sees mitigation banking as an oppor-
tunity to improve habitat availability while maintaining 
fiscal responsibility. Mitigation sites need periodic in-
spections and maintenance to maximize ecological 
value and the banks' centralized locations allow these 
activities to be undertaken in a cost efficient manner. 
The bottom line is that the County's mitigation bank sites 
will function much more like natural ecosystems and the 
citizens save money while accomplishing this task; a 
win-win situation for Pinellas County government and its 
citizens. 
Pinellas County is in the process of designing its first 
mitigation bank, with construction scheduled for 1996. 
This site is currently an abandoned pasture with little 
habitat value. The County plans to create a variety of 
habitats within the parcel, including hardwood ham-
mocks, herbaceous wetlands and cypress stands adja-
cent to upland fingers and islands. The completed bank 
will provide much greater habitat value for the plans and 
animals living and passing through the area . 
For more information contact Eric Fehrmann, Pinellas 
County Department of Environmental Management 
(813) 464-4761 . 
SEA TURTLE NESTING REPORT 
Within the Gulf of Mexico there are five species of sea 
turtles ; the loggerhead (Caretta caretta) , green (Chelo-
nia mydas) , Kemps ridley (Lepidochelys kempl) , hawks-
bill (Eretomochelys imbricata) , and leatherback 
(Dermochelys coriacea) . In the Tampa Bay region the 
loggerhead is the primary nesting sea turtle on the Gulf 
beaches. Nests have been reported for both the green 
and the kemps ridley sea turtles, however we do not 
know enough about the nesting patterns of these two 
species to determine if those events were regular or 
accidental. Both species use the inshore areas of 
Tampa Bay and associated inlets during the juvenile 
stages of their life cycle. This is evidenced from strand-
ing data obtained from the Florida Marine Research 
Institute . 
Nesting occurs on the beaches of Pinellas County 
and primarily on Egmont Key in Hillsborough County. 
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For the 1993 season identified nests totalled 105 for all 
Pinellas beaches except St. Pete Beach (where data 
was unavailable) . Data for the 1994 Pinellas beaches' 
nesting season had not been entered into the Florida 
Marine Research Institute's data base at the time this 
report was prepared . However, 1994 nesting data for 
the area from Dunedin Pass (south border of Caladesi 
Island) to the southern border of the City of Treasure 
Island consisted of 91 nests, compared to the previous 
year's number of 78 for the same area. Conclusions 
about the status of nesting densities requires long-term 
data and analysis which is not available at this time. 
Pinellas County has had two confirmed nests of the 
federally-endangered kemps ridley sea turtle (1985 and 
1994). This is of note because the condition of this 
species in its native habitat is extremely critical. 
Sea turtle nesting on Pinellas County beaches faces 
a number of threats . One that has not been well docu-
mented is the fact that a significant portion of the nesting 
population is killed each year by boat collisions . During 
the 1994 season five adult loggerheads, four of which 
were females, were involved in boat collisions . While 
this number seems small it represents a loss of 18% of 
the nesting that could have taken place, since each 
female deposits an average of four clutches per season . 
The most serious threats to loggerhead nesting success , 
however, continues to be loss of habitat and beachfront 
lighting . In Pinellas County the solution to beach erosion 
has been beach renourishment. How this affects the 
incubation environment is unknown, but remains a seri-
ous concern among sea turtle conservationists . The 
effects of lighting on nesting sea turtles and the emerging 
hatchlings has been well documented . In the area moni-
tored by the Clearwater Marine Science Center, 95% of 
the nests deposited must be caged in order to ensure 
that the hatchlings do not become disoriented. A critical 
need in Pinellas County is the implementation of lighting 
ordinances, enforced during the summer months, which 
protect hatchlings . 
For more information contact Glenn R. Harman, 
Clearwater Marine Science Center (813) 441-1790. 
ALLEN'S CREEK WATERSHED 
In 1986, Pinellas County, the City of Clearwater and 
the City of Largo, with assistance from the Florida De-
partment of Environmental Regulation , entered into an 
agreement to jointly resolve the problems of Allen's 
Creek in response to a complaint filed with the U.S. 
Environmental Protection Agency . The creek is a typical 
urban system in central Pinellas County where fish kills 
and algal blooms are common and recreational fishing 
is poor. 
Urban Wildlife Enhancement Program 
The first phase of the project, a baseline study to 
gather data from the creek and its watershed com-
menced in July, 1987 and concluded in April , 1989. This 
study established ambient water quality, identified areas 
and determined the probable causes of poor water qual-
ity. 
In July, 1991 the County began formulating a water-
shed management plan, the second phase of the project. 
The County's consultants together with county and city 
personnel have evaluated all documentation and litera-
ture pertaining to Allen's Creek. Target conditions were 
established and a problems and solutions matrix was 
developed to address concems in the creek in many 
specific areas. 
In 1993 the Allen 's Creek Coalition, a citizen group 
with more than 500 members, began working with the 
consultant and city and county staff in developing a list 
of projects. These projects will be analyzed to determine 
whether they meet the target conditions established for 
the creek and its watershed . A computer model that 
simulate the effects of these projects on water quality , 
hydrologic and hydraulic conditions of the creek will be 
utilized . 
To keep the momentum of the plan development, 
projects called Immediate Action Projects (lAPs) have 
been identified and are being pursued . These projects 
include development of public educational materials and 
construction of demonstration sites for habitat restora-
tion and exotic plant removal. 
One of these lAPs is the Habitat Restoration and 
Enhancement Project near Lakeview Road and Hercules 
Avenue. An interagency agreement between the South-
west Florida Water Management District, the City of 
Clearwater and Pinellas County is being negotiated to 
fund the design and construction of this lAP. Initial 
preparations for a storm drain marking program, another 
lAP, have been completed . 
Information was also gathered on the number of 
septic tanks within the watershed and available literature 
on septic tanks and their probable effects on water 
quality were reviewed . Pinellas County Health Depart-
ment Unit records were also consulted to gather addi-
tional information including date of septic tank installation 
or replacement, permit number, and inspection dates . In 
relation to this issue, an lAP which involved the produc-
tion of the Septic Tank Information Brochure was com-
pleted for distribution to residents of the Creek's 
watershed with septic tanks . 
An urban wildlife enhancement program is also being 
developed as a component of the watershed manage-
ment plan. This program aims to develop mechanisms 
which will lead to the provision of food and shelter for 
wildlife , increase vegetative cover and increase native 
and naturalized plant density. The watershed has been 
divided into historic vegetation , ridge lines, topography , 
soils , large roads , land use and major discontinuities. 
Species and species associations have been selected 
as indicators of ecosystem quality. Habitat requirements 
for these were identified and used as guidelines in the 
selection of recommended actions. Recommendations 
for each ecological management area are being com-
piled in an educational booklet titled "Naturescape: The 
Allen 's Creek Urban Wildlife Habitat Enhancement Pro-
gram". Implementation of the program will involve multi-
faceted approaches to achieve establ ished goals for the 
watershed . 
For more information contact Eric Fehrmann , Pinellas 
County Department of Environmental Management 
(813) 464-4761 . 
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THE HILLSBOROUGH RIVER AS 
AN OUTSTANDING FLORIDA 
WATERS 
The Hillsborough River begins in the Green Swamp 
in Pasco County and flows 54 miles in a southwesterly 
direction through Hillsborough County, the City of Tem-
ple Terrace and empties into Hillsborough Bay in the City 
of Tampa. In 1987, the Hillsborough River Interlocal 
Planning Board and Technical Advisory Council adopted 
the Hillsborough River Master Plan. As a part of that 
plan, Section III Long-term Goals and Projects, it was 
envisioned that, at a minimum, a portion of the Hillsbor-
ough River could attain an Outstanding Florida Waters 
(OFW) designation. An OFW designation provides ad-
ditional protection to designated water bodies, above 
and beyond standard water quality regulations as admin-
istered by the Florida Department of Environmental Pro-
tection (FDEP). 
With the formation of the Hillsborough River Green-
ways Task Force in 1993, an OFW designation for the 
Hillsborough River moved closer to reality. The Task 
Force's approach to attaining designation was based on 
a phased approach, seeking to expand designation once 
the first segment of OFW is approved. The Task Force 
determined that a portion of the river (from Crystal 
Springs Recreational Preserve in Pasco County, south 
to Fletcher Avenue in Hillsborough County) clearly meets 
state criteria for designation. Support for a petition was 
obtained from adjacent landowners. The petition, pro-
viding extensive details of the petition area, documenting 
supportive evidence for such a designation, was submit-
ted to the FDEP in June. 
A second petition, submitted by Mr. Tom Reese, 
proposed an expanded designation area: the river from 
its headwaters in the Green Swamp, south to the City of 
Tampa dam and several of the river's major tributaries. 
The rationale for this approach is that the river basin as 
a whole should be considered as an ecosystem. In 
addition, the river serves as a major source of potable 
water, making the protection of the water supply para-
mount. Both petitions were submitted to the FDEP for 
review and consideration . 
On September 28, the FDEP held a public workshop 
at Tampa City Hall to take public testimony regarding the 
designation proposals. All speakers were supportive of 
the petitions' intent in regard to protecting the river. The 
main pOints made during the public testimony focused 
on the approaches taken by the individual petitions. 
The FDEP staff will review and consider the petitions 
~ubmitted ~nd comments made at the public workshop 
In formulating a recommendation to the Environmental 
Regulatory Commission (ERC). Th·e staff recommenda-
tion is to be reviewed by the ERC in January, 1995. The 
6 State of Tampa Bay 
ERC then will make a recommendation to the Govemor 
and Cabinet. Final action by the Governor and Cabinet 
is antiCipated by March, 1995. 
For more information contact Alan Wright, Hillsbor-
ough County Planning Commission (813) 272-5940. 
THE HILLSBOROUGH RIVER 
GREENWAYS TASK FORCE 
Florida 
Greenways 
The Hillsborough River 
Greenways Task Force 
(HRGTF) was formed in 
early 1993, following two 
years of dialogue and net-
working between con-
cerned individuals in 
Pasco and Hillsborough 
counties. The HRGTF is a 
coalition of close to thirty 
public, private regulatory, 
environmental and corpo-
rate organizations and 
bodies. The intent of HRGTF is to be an independent, 
action-oriented, goal-driven group. Upon the completion 
of action plans for identified issues, the HRGTF can 
direct or transfer the monitoring, continued implementa-
tion, and resource management of adopted programs to 
the proper private or public organizations. 
The mission of the Hillsborough River Greenways 
Task Force is to develop and implement a regional plan 
for the permanent protection of the Hillsborough River, 
its tributaries, headwaters, intermittent streams, re-
charge areas, wildlife corridors, habitat areas, adjacent 
critical uplands, and buffers, with special emphasis on 
the upper Hillsborough River Basin-Green Swamp corri-
dor. The goals of the Task Force are : 
• To identify both threats and opportunities to protect 
and/or enhance the natural resources within the 
basin, to assemble all available data and complete 
those studies necessary to fully analyze the af-
fected areas and conditions , to develop altemative 
solutions and programs for the protection of the 
critical areas and habitats, to implement those 
protection plans, and establish compatible re-
source management programs and monitoring 
systems. 
• To insure the reservation of adequate water re-
sources for conservation and natural systems. 
• To protect and encourage sustainable land uses 
within the basin. 
• To protect in perpetuity the open space, habitats, 
compatible land uses, and recreational opportuni-
ties of the basin. 
The HRGTF's activities have been made possible to 
date, via monetary and/or time/material support from 
benefactors from both public and private sectors ob-
tained as part of the Suncoast Greenways Project of 
1000 Friends of Florida 's Florida Greenways Program. 
These benefactors include : Hillsborough County, Na-
tional Fish and Wildlife Foundation, CF Industries, Flor-
ida Department of Environmental Protection and West 
Coast Regional Water Supply Authority . The Suncoast 
Greenways Project is seeking to develop a river-based 
greenways network in Hillsborough and Polk Counties . 
The HRGTF is serving as the demonstration project for 
this effort. 
During the 1993-94 time frame the HRGTF identified 
potential impacts and opportunities to protect and/or 
enhance the natural resources within the basin . The 
Task Force developed alternative analyses and recom-
mended plans of action for eighteen different issues . 
These issues include: the proposed wellfield on Cone 
Ranch in northeast Hillsborough County; ongoing and 
proposed road projects (State Road 54, State Road 39 
and U.S. 301); Florida Power Corporation 's Lake Tarpon 
to Kathleen 500 kV transmission line; the operation of a 
phosphate fertilizer processing plant by CF Industries ; 
and Southwest Florida Water Management District 
(SWFWMD) and Hillsborough County land acquisi-
tion/preservation programs/projects. By the end of cal-
endar year 1994, the Task Force will have completed its 
first comprehensive report identifying the core preserva-
tion and buffer areas of the proposed greenway and 
detailing the recommended action plans on how to ad-
dress identified issues. Accomplishments to-date in-
clude: 
• the submittal of an application to designate por-
tions of the upper Hillsborough River an Outstand-
ing Florida Waters . 
• in association with the Suncoast Greenways Pro-
ject Steering Committee, conducted a highly suc-
cessful seminar on "less than fee simple" 
techniques for protection of property. Over 120 
people attended this day-long event, and interest 
has been deemed great enough to have a similar 
program produced in other parts of the State of 
Florida . 
• the development of technical criteria for identifica-
tion and mapping of core (preservation area) and 
buffer areas of a greenways network within the 
upper Hillsborough River from Fletcher Avenue to 
the Green Swamp. 
• the completion of detailed mapping of the core and 
buffer areas of the proposed upper Hillsborough 
River Greenway. 
• developed and are completing detailed alternative 
analyses for 18 different issues with the potential 
to impact the river. 
• developed and are completing a detailed consen-
sus-based set of recommendations regarding 
each of the 18 issues. 
• identified and mapped locations for common linear 
facility (utility) corridors both north/south and 
east/west within the HRGTF's initial area of focus. 
• submitted an application for official designation of 
portions of the Hillsborough River as part of the 
State Recreational Trail System. 
• developed a set of conceptual water resource 
management programs designed to provide for 
potable water supplies while conserving and en-
hancing the natural resources dependent upon the 
water. For the Cone Ranch property , the Task 
Force has developed a conceptual program of 
stream dechannelization and ditch removal 
(termed the "sponge" concept) designed to maxi-
mize the ability of the local water table to store 
water within the upper portions of the basin . This 
idea will be studied by SWFWMD and the West 
Coast Regional Water Supply Authority to esti-
mate the potential for rehydrating impacted wet-
lands within the greenway, and for providing more 
usable flow for potable water supply further down-
stream. 
• development of a conceptual program for mitiga-
tion banking on a regional scale which would inte-
grate both uplands and wetlands. 
Task Force membership and staff are actively pro-
moting the development of mechanisms and incentives 
at the state level for the creation and utilization of com-
mon/multi-use linear facilities ' (utility) corridors , as a 
major technique in minimizing fragmentation of natural 
habitat. 
The HRGTF has decided to continue functioning as 
a body, after 1994, in order to carry forth the implemen-
tation of its protection plan . The HRGTF will be seeking 
to expand its focus to include the remainder of the 
Hillsborough River Basin . In association with this ex-
panded focus , the HRGTF is working with the Florida 
Department of Environmental Protection (FDEP) and 
SWFWMD to coordinate/integrate it efforts with the ba-
sin-wide protection efforts of FDEP's Ecosystem Man-
agement Initiative and SWFWMD's Comprehensive 
Surface Water Management Initiative. Both organiza-
tions have selected the Hillsborough River to high-
light/develop their basin-wide planning and protection 
initiatives. 
For more information call Alan Wright, Hillsborough 
County Planning Commission (813) 272-5940. 
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THE FLORIDA AQUARIUM 
The Florida Aquarium, a not-for-profit educational 
facility, will open to the public on March 31 , 1995. It is 
currently under construction on 4.3 acres of leased 
downtown waterfront land on the site of the Tampa Port 
Authority's Garrison Seaport Center. The one-million 
gallon aquarium is dedicated to statewide environmental 
education and the preservation of our freshwater and 
marine ecosystems - the natural resources that make 
Florida alluring to millions of residents and tourists . It will 
contain more than 4,300 animals and plants representing 
550 native species. It will also feature a signature Florida 
Coral Reefs exhibit with a 43-foot wide viewing window 
composed of 33,000 pounds of acrylic, a substance 
~hich is clearer than glass. A visit to The Florida Aquar-
Ium (demonstrating the fragile and astonishing world of 
Florida 's diverse water habitats) will be dramatic and 
unique. 
. The.Aquarium is a 152,000 square-foot facility featur-
Ing a signature shell-shaped glass dome of more than 
1,100 solarflex panels, which keeps out 54% of the 
infrared light while allowing 70% of the visible light in . 
T~e project i.ncludes 11.4 acres for an environmentally-
fn.endly p~rklng area, which is being specially designed 
With funding assistance from the Southwest Florida 
Water Management District. The aquarium will also 
feature a Conservation Station, which encourages envi-
ronmental advocacy by providing information about the 
major conservation issues faCing Floridians and the 
ways people can get involved . 
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Construction of The Florida Aquarium was financed 
through an $84 million bond issue, backed by the City of 
Tampa and the Tampa Port Authority. Construction is 
currently on time and on budget. Exhibits within the 
complex will include : 
• The Parking Lot: Explores how a naturalized drain-
age system provides a living laboratory for storm-
water management and wetlands ecology. 
• Florida Wetlands: Traces water from its under-
ground source through springs, sawgrass 
marshes, rivers, hammocks , cypress swamps, 
bogs _and mangrove forests. 
• Florida Bays and Beaches: Highlights the various 
bay bottom and nearshore communities that in-
habit these brackish and salty waters from lush 
seagrass beds to sandy beaches. 
• Florida Coral Reefs : Presents life on the reef from 
just below the surface to a simulated depth of 60 
feet, with tunnels , mazes, and a variety ofwindows 
including the f1oor-to-ceil ing panorama window. 
• Florida Offshore: Reveals the diverse habitats of 
the open ocean , from microscopic plankton and 
the fish who feed upon it to the larger offshore sea 
life. 
Educational Outreach - Since 1991 , the innovative 
Florida Aquarium Learning Lab has reached out to over 
200,000 people through field trips to area parks, class-
room presentations, nature restoration projects and en-
vironmental career counseling . Public programs include 
weekly BayWalks on Tampa Bay at McKay Bay Nature 
Park in Tampa and Weedon. Island in Pinellas County 
(led by volunteers), monthly First Saturday family-ori-
ented educational programs and field trips in the Tampa 
Bay area, and community cleanups and plantings. 
For more information contact Dena Leavengood, The 
Florida Aquarium (813) 273-4020. 
MCKAY BAY 
In 1994, the growth of mangrove seedlings and 
Spartina marsh grass on the mudflats of the northern 
portions of McKay Bay continued to be a concern . At this 
pOint, the vegetation has become so well established that 
chemical treatment or manual removal options may no 
longer be viable. The Bay Area Environmental Action 
Team (BAEA T) voted to consider actions to protect 
mudflat habitat for the 
large populations of 
wading and shorebirds 
dependent upon that 
habitat. The National 
Audubon Society and 
the U.S. Fish and Wild-
life Service took sedi-
ment samples from 
these mudflats to be 
tested for heavy metal 
toxins. Benthic inver-
tebrate samples will be 
collected in February 
to assess bioaccumu-
lation of toxins . Re-
sults from these 
studies will help plan-
ners and managers 
ma ke rationa I deci-
sions regarding mud-
flat and successional 
management of 
McKay Bay. 
The City of Tampa, 
Tampa BAYWATCH, the Southwest Florida Water Man-
agement District and the Tampa Audubon Society re-
ceived a $38,000 grant from the Florida Coastal 
Management Program of the Florida Department of 
Community Affairs to write a Strategic Management 
Initiative for McKay Bay. The members of BAEAT have 
volunteered to participate in developing the plan, which 
will address all of McKay Bay and portions of the Palm 
RiverlTampa Bypass Canal , adjacent uplands, and tribu-
taries. The plan will provide background information and 
wildlife data; survey and map natural and cultural re-
sources and problem areas; identify restoration opportu-
nities and key habitat ; document ecosystem 
management goals; identify problems and issues ; and 
develop a list of responsible agencies and a financial 
plan. The plan will be finished by October, 1995. 
The City of Tampa has completed the first leg of a 
Bike Way around McKay Bay. The Bike Way portion 
extends from the end of 34th Street west along the base 
on the Incinerator peninsula and then north towards 
McKay Bay Nature Park. This work was accomplished 
with a grant from the Florida Coastal Management Pro-
gram and the Palm River Management Committee. The 
City of Tampa also received a grant from the Gardinier 
Settlement Trust Fund for an upland restoration project 
in the City's Nature Park. The work is in the design 
phase and is expected to be completed by December, 
1995. Meanwhile, the Tampa Audubon Society has 
cont!nued its assistance to the City Parks Department by 
leading monthly workdays for community volunteers . 
Work efforts include 
mulching the Bike 
Way and trails, eradi-
cation of Brazilian 
pepper, weeding the 
restoration project 
area , planting of na-
tive plants, and trash 
removal. 
Working with the 
U.S. Environmental 
Protection Agency , 
Gulf Coast Recycling , 
and Peninsula Design 
and Engineering , Inc. , 
the City of Tampa has 
developed a plan to 
use EPA Superfund 
Mitigation Funding to 
construct two oligo-
haline wetland areas 
in the northwest cor-
ner of McKay Bay and 
the south end of the 
Nature Park; to pro-
vide stormwater 
cleaning; improve marsh habitat; remove exotic vegeta-
tion ; and to create a tidally-influenced creek system. The 
project is expected to be finished by September, 1995. 
The Florida Aquarium Learning Lab continued its 
Environmental Education Program using McKay Bay as 
an outdoor laboratory and estuarine study site . The 
environmental education curricula for grades 4 and 5 
were enhanced with a grant from the Junior League of 
Tampa . Even though the Florida Aquarium is not sched-
uled to open until March 31 , 1995, over 150,000 students 
from Hillsborough County public schools and the Tampa 
YMCA Summer Program have already experienced the 
Learning Lab's educational program at McKay Bay Na-
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ture Park. In addition, the Bimonthly Tampa Bay Walks 
at McKay Bay lead by Aquarium-trained naturalist-do-
cents are well attended. 
Hillsborough County's Middle School Summer Gifted 
Program centered at Coleman Middle School used the 
development of a management plan for a park at McKay 
Bay as an example of creative thinking , cooperative 
problem solving, and real-world data gathering . The 
students made numerous visits to locations around 
McKay Bay, interviewed a variety of interested parties, 
and developed their vision for the components of a park. 
They produced a video, a computer program, and a 
report detailing their findings and recommending man-
agement actions. Tampa Audubon Society volunteers 
assisted this leaming effort with field trips, slide shows, 
and photography. 
For more information contact Rich Paul , National 
Audubon Society's Tampa Bay Sanctuaries (813) 623-
6826. 
REESTABLISHMENT OF 
SEAGRASS MEADOWS IN 
HILLSBOROUGHBA Y 
Seagrass coverage in Tampa Bay has expanded in 
the past decade and this trend has been attributed to 
improvements in water quality. Hillsborough Bay, con-
sidered to be the most polluted section ofTampa Bay, is 
one portion of the bay where seagrass revegetation may 
be most visible . 
Years of degraded water quality resulted in the loss 
of nearly all seagrass in Hillsborough Bay. However, 
management actions reduced nutrient loading to the bay 
and improvements in Hillsborough Bay water quality 
began in the early 1980s. Concurrent with improving 
water quality, seagrass started to revegetate areas near 
southern Hillsborough Bay. 
The City of Tampa Bay Study Group (BSG) began 
monitoring seagrass in Hillsborough Bay in 1986. In the 
initial seagrass survey, the BSG found nearly 2,000m2 
of the shoal grass, Halodule wrightii. Subsequent sea-
grass surveys conducted in 1989 and 1991-1994 found 
a substantial increase in shoal grass coverage for each 
survey. The Kitchen , in southeastern Hillsborough Bay, 
has been an area of considerable change with coverage 
increasing from 1 ,300m2 in 1986 to 134,000m2 in 1994. 
About 197,000m2 of H. wrightiiwas reported for Hillsbor-
ough Bay in the 1994 survey. 
In 1987, the BSG transplanted about 13m2 of H. 
wrightii into several intertidal and shallow subtidal areas 
of Hillsborough Bay. Transplant coverage reached 
1 ,200m2 in 1992. Since 1992, transplant coverage has 
been difficult to assess due to coalition with areas of 
natural H. wrightii. Therefore , coverage was not re-
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ported after 1993. Transplants enhanced the rate of 
recolonization in areas of sparse seagrass coverage and 
provided material to facilitate growth in areas lacking 
seagrass. 
H. wrightii coverage in Hillsborough Bay has contin-
ued to increase each year since 1986, apparently in 
response to improving water quality. Several areas of 
the bay currently support sizable stands of shoal grass, 
areas which have had little or no seagrass coverage in 
over two decades. For further information contact Walt 
Avery, City of Tampa (813) 247-3451 . 
Halodule wrightii Coverage in 
Hillsborough Bay 
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PHYTOPLANKTON POPULATIONS 
IN HILLSBOROUGH BAY 
The City of Tampa 's Bay Study Group has been 
conducting phytoplankton population and production 
studies since the 1970s. Monthly samples are taken for 
taxonomic and enumeration studies and primary produc-
tivity is measured using a carbon-14 isotope (C 1 ~ incu-
bation method . Physical data (temperature, salinity, 
dissolved oxygen, etc.), chlorophyll-a, and additional 
supporting parameters are also measured to assist in 
data interpretation . 
Seasonal trends are characterized by lower concen-
trations of phytoplankton in late autumn and winter (Oc-
tober to January) , and peak concentrations in the 
summer (July and August). During this summer period , 
the concentration of the blue-green alga Schizothrix, 
which may be indicative of excess nutrient input, also 
reaches its peak. Prior to 1984, the yearly average 
density of blue-green algae was nearly 14,000 cell/ml , 
while at present the yearly average is genera:ly between 
2,000 and 4,000 cells/ml. Even with a decrease of an 
order of magnitude, the blue-green algae are still the 
most abundant taxonomic group in terms of concentra-
tion.ln terms of number of species, however, the diatoms 
are the most abundant group represented in the bay, and 
include over 160 species. 
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In general, a trend towards improving water quality 
has been seen in Hillsborough Bay since 1984. This is 
a result of the City of Tampa's conversion to advanced 
wastewater treatment in 1979, and management actions 
taken in the early 1 980s which were designed to reduce 
nutrient inputs to the bay. The improvements in the bay 
are now being seen in the results of our phytoplankton 
studies. 
For more information on this subject, please contact 
Bridget O. Kelly, City of Tampa (813) 247-3451 . 
MACRO-ALGAE POPULATION IN 
HILLSBOROUGH BAY 
The City of Tampa's Bay Study Group continues to 
conduct a macro-algae sampling program in the Hillsbor-
ough Bay section of Tampa Bay in order to identify any 
changes in the macro-algae population of the bay, and 
if possible, to determine the causes and potential effects 
of such changes. On a monthly basis, five transects are 
trawled with a 2m-wide benthic otter trawl and any algae 
retained in the net is removed and weighed . A sub-sam-
ple is retumed to the laboratory for identification and 
further quantification . Ancillary information , such as 
temperature , salinity , dissolved oxygen , and light attenu-
ation is also recorded at each site. In addition, qualitative 
observations are recorded and aerial photographs are 
taken during monthly overflights . 
Since 1987, there has been a steady decline in the 
abundance of macro-algae, with average biomass falling 
from a Reak of 86.81 grams dry weighUper square meter 
(gdw/m2) in 1987, to a low of 66 .32 gdw/m2 in 1991 . 
More recently, however, we have seen a slight increase 
in the abundance of macro-algae (see Figure 1). Along 
with the biomass reduction , there appears to be a change 
occurring in the species composition of the algae . 
Graci/aria, Ulva, and Agardhiella were the dominant 
algae throughout the 1980s, but these species are gen-
erally declining in abundance and at present Spyridia is 
generally seen to be the dominant species (see Figure 
2) . 
Figure 1 
Annual average concentration of 
macro-algae at five transects in 
Hillsborough Bay 
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The reductions in macro-algae biomass are probably 
due, at least in part, to the reduction in nitrogen loadings 
to the bay (see "Annual Update of Tampa Bay Chloro-
phyll-A Concentrations" on page on page XX) . Reduc-
tions in biomass and changes in species composition are 
to be expected , considering the improvements in water 
quality occurring in and around Hillsborough Bay. For 
example , Ulva is generally thought to be an indicator of 
poor water quality. As the bay becomes cleaner a de-
cline in the abundance of this species WOUld, therefore , 
be expected. In orderto understand the interrelationship 
between species and other plant life in the bay, however, 
more research is needed . 
Figure 2 
Annual average concentration of 
macro-algae at five transects in 
Hillsborough Bay. 
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For more information , contact Bridget O. Kelly , City 
of Tampa (813) 247-3451. 
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DELANEY CREEK WETLAND HABITAT 
HILLSBOROUGH COUNTY 
DELANEY CREEK HABITAT 
RESTORATION PROJECT 
Hillsborough County Engineering and Construction 
SeNices Department has just completed the design and 
permitting on a water quality and flood control project 
along Delaney Creek. The creek has a 16 square-mile 
watershed which extends from the Brandon area all the 
way to the Bay. The first phase of implementation for the 
project consists of wetland restoration and enhancement 
on a 10-acre ELAPP (Hillsborough County Environ-
mental Lands Acquisition and Protection Program) site 
along the creek, by Nitram, Inc. This is one of the first 
projects of its kind undertaken by the County, and it fits 
within the bigger role that our department's NPDES 
program is playing in guiding the County towards storm-
water quality and habitat restoration, as well as public 
education . The project is a joint venture with the South-
west Florida Water Management District's SWI M Depart-
ment. The main purpose of this project will be to provide 
treatment for the Creek's flows while developing habitat 
for indigenous plant and animal species. 
The project's consultant, Parsons Engineering Sci-
ence, has recommended developing the site as a chan-
nelized wetland system. Creek low flows will be diverted 
into the wetland area and be subject to physical, chemi-
cal, and biological pollutant removal processes. Flows 
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will subsequently be discharged back into the creek 
through a control structure that will regulate the resi-
dence time of the water in the system. The design has 
attempted to maximize the amount of wetland area at the 
site , maximize the residence time of the diverted creek 
flow, minimize flood control impacts downstream, and 
minimize upland disturbance . Settling of solids is ex-
pected to be the main pollutant removal process. Other 
pollutant removal processes will be adsorption , filtration, 
microbial activity, and nutrient uptake by wetland vege-
tation . 
In developing the site's planting scheme , several 
design considerations were identified : tidal range , salin-
ity, wetland plant materials, site substrate, timing of 
construction, buffers, and site management. The wet-
land plant materials were selected primarily based on the 
existing plant population observed within the on-site 
wetlands. 
Habitat restoration projects are also to be imple-
mented in other basins, including the East Lake Basin 
and Lower Sweetwater Creek Basin . Public education 
programs include the Adopt-A-Pond program, Operation 
Bayworks: Businesses for a Cleaner Future, and the 
County Courthouse CisternlXeriscape project. 
For more information contact Elie Araj, Hil!sborough 
County Engineering and Construction Services (813) 
272-5912. 
WATERFOWL DIE-OFF IN 
HILLSBOROUGH BAY 
On November 21 st a state wildlife officer inspecting 
waterfowl areas in preparation for the waterfowl-hunting 
season discovered approximately 150 dead ducks inside 
the north end of Island 3D in Hillsborough Bay. Florida 
Game and Fresh Water Fish Commission (GFC) water-
fowl biologists investigated on November 23rd, accom-
panied by staff of the National Audubon Society's Tampa 
Bay Sanctuaries . 
A total of 434 dead or dying birds were collected, 
including 409 ducks, 18 shorebirds, four gulls, two Ameri-
can Coots and one Northern Harrier. Nearly all had been 
dead for some time (weeks, possibly more than one 
month). Most ducks were Northern Shovelers (55%), 
Blue-winged Teal (23%) or Green-winged Teal (5%). 
Seven freshly-dead birds: six ducks and a Dunlin, were 
forwarded to the Southeastern Wildlife Disease Labora-
tory in Athens, GA. Nearly all ducks were found around 
the smaller of two shallow lagoons in the northern end of 
the diked, dredge-material disposal island. The smaller 
lagoon was about 0.5 acres in size and 8-10 inches deep. 
The water was dark pea-green, indicating a significant 
algal bloom. A water sample was collected . The larger 
lagoon (roughly 10-20 acres in size) was shallower and 
clear. On nearby Island 20 the flooded lagoon was clear 
and in use by several hundred ducks. No sick or dead 
birds were found . 
The GFC biologists placed a propane-powered air 
cannon to disturb birds at the small lagoon. Subsequent 
visits to the site indicated that it was effective, with almost 
no birds using the small lagoon . 
On November 26th another 28 carcasses plus one 
freshly-dead Mottled duck were found. No dead birds, 
but one "sluggish" Shoveler, shot at 3D by a hunter, was 
retrieved on November 27th. The Shoveler and the 
Mottled duck were also sent to the disease laboratory. 
Large numbers of birds continued to use the larger 
lagoon . Shorebird numbers of 8-10 species totalled 
800-2,000 birds, while a small number of Shovelers also 
remained . Two sick Shovelers that had evaded capture 
remained in the smaller lagoon, as well as a few Yellow-
legs and other shorebirds . 
The location of the carcasses suggested that lethal 
conditions had occurred in a very limited area : the 
smaller lagoon inside Island 3D. That nearly all car-
casses were old suggested that whatever condition 
caused the problem had already eased or dissipated . 
Three possible candidates include a toxic condition pro-
duced by the algal bloom, avian cholera , and botulism. 
Water sample analyses and preliminary tests for cholera 
were negative. Two of the carcasses tested positive for 
botulism. 
The GFC biologists concluded that a blue-green algal 
toxicosis initiated the die-off, leading to a botulism out-
break. Recommendations for management of the small 
ponded area include pumping in seawater, connecting 
the small lagoon to the larger pool , or chemical treat-
ment. In addition, more stringent monitoring by Tampa 
Port Authority personnel (owner of the island), with as-
sistance from National Audubon Society staff, will help 
identify further outbreaks in a timely fashion . 
For more information contact Rich Paul, National 
Audubon Society's Tampa Bay Sanctuaries (813) 623-
6826. 
ENVIRONMENTAL PROTECTION 
COMMISSION OF HILLSBOROUGH 
COUNTY'S ARTIFICIAL 
REEF PROGRAM 
The Artificial Reef Program is currently conducting a 
study, funded by the Florida Department of Environ-
mental Protection, designed to collect important informa-
tion on the organisms inhabiting the reefs. Quarterly 
sampling events using underwater video techniques will 
provide data on the relative abundance of various fish 
species as well as any seasonal variations in the reefs' 
populations . This "non-destructive" procedure has 
proven to be effective in various studies and has the 
added benefit of providing a permanent record which can 
be reviewed over and over again to insure accuracy. 
Additionally, the artificial reefs in Tampa Bay are 
being compared to nearby areas of naturally occurring 
live-bottom. By using the same video procedures to 
"sample" both natural and artificial substrates , we hope 
to gain important insights on population diversity, reef 
designs and materials, and long-term management 
goals. 
The Artificial Reef Program has also begun to con-
duct a user survey to be filled out by fishermen , scuba 
divers and anyone who may potentially utilize the reefs 
as a resource . Modeled after a survey conducted state-
wide by the Florida Sea Grant Co!lege Program, this 
questionnaire will provide us with information such as 
how many people use the reefs, how often they are 
fished, and the socioeconomic impact of having the reefs 
in Tampa Bay. 
Anyone wishing to learn more about the Environ-
mental Protection Commission of Hillsborough County's 
Artificial Reef Program can contact Tom Ash at (813) 
272-7104. 
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ALAFIA WATERSHED AREA 
RESTORATION EFFORT (AWARE) 
The staff of National Audubon Society's Tampa Bay 
Sanctuaries has worked for the last 60 years protecting 
the great nesting colonies of Tampa, Terra Ceia, and 
Sarasota Bays. In the past, efforts lay largely with island 
patrol and monitoring to secure nesting sites. That effort 
continues, but it is no longer enough to ensure that 
healthy populations of herons, egrets, ibis, pelicans, and 
allies will continue here. Loss of feeding habitat and 
degraded water quality issues have joined more direct 
threats in jeopardizing the future of these colonial water-
birds. 
In response to this, staff members have expanded 
their roles from warden to committee member, guiding 
policies to protect habitats and water quality by working 
with the various agencies. In addition, the National 
Audubon Society has initiated the Alafia Watershed Area 
Restoration Effort (AWARE) to increase this effort lo-
cally, focusing on the area surrounding the Alafia Bank, 
the largest colonial waterbird colony in Florida and pos-
sibly the most diverse in North America . 
AWARE is an ambitious habitat restoration and pro-
tection project with dual objectives of habitat restoration 
and public education, in an area substantially affected by 
human activity but still essential to wildlife. The project 
area covers approximately 17,000 acres, surrounding 
the mouth of the Alafia River, from Pendola Point to Port 
Redwing, and inland east to U.S. 301. Much of this area 
has escaped significant change so far. Remnant pine 
flatwoods with a mixture of live oaks and cabbage palms 
remain, interspersed with hundreds of small wetlands 
and relict oak scrub habitats along ·old beach ridges. 
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Extensive coastal marshes and mangrove forests border 
the bay and its tributaries in this area. 
Within these remaining natural landscapes are Gib-
sonton, Progress Village, and portions of Riverview. 
Development includes the Cargill Fertilizer plant; its gyp-
sum stacks and cooling ponds; and smaller industries on 
Old Highway 41 ; several dredge disposal sites; an old 
landfill ; and mixed agricultural and res idential uses. 
To maintain and improve the quality ofthis ecosystem 
and ensure its compatibility with neighboring land uses, 
the AWARE project staff will develop a phased series of 
restoration projects for the estuaries, tributaries, and 
associated uplands bordering the east side of Hillsbor-
ough Bay and the Alafia River. Key project goals include 
improvement of wetland functions (water quality en-
hancement and fisheries values) and restoration of 
nearby upland habitats through removal of exotic vege-
tation and controlled burning to improve foraging habitat 
for colonial waterbirds . 
In addition, AWARE is an educational tool, to develop 
local public support and to increase understanding of the 
need to protect, manage, and restore habitats. Presen-
tations to local groups and organizations will explain this 
concept and identify a cadre of local volunteers for field 
work and public outreach . 
During the first year of the AWARE project, prelimi-
nary mapping and planning for a comprehensive protec-
tion, restoration , and management program was begun. 
The area was surveyed to provide a database for project 
selection. Projects will be carried out over several years 
in phases, reflecting both their ecological Significance 
and probability of accomplishment. 
Funding is being provided by Lewis Environmental 
Services, Inc.; Cargill Fertilizer, Inc.; and the National 
Audubon Society. Additional and future support will be 
sought fro-m state and local governmental agencies, 
private foundations, and other sources. 
For more information contact Ann Schnapf, National 
Audubon Society's Tampa Bay Sanctuaries (813) 623-
6826. 
ALAFIA RIVER SOUTH PARCEL 
RESTORATION PROJECT 
In the spring oL1994 the Florida Department of Envi-
ronmental Protection (FDEP) began construction of the 
Alafia River South Parcel Restoration Project. Taking 
place on the southem bank of the mouth of the river, the 
project involves the removal of approximately 160,000 
cubic yards of silt and clay with the intention of recon-
necting the south channel to the main channel of the river 
and re-establishing a system of waterways within a 
. 300-acre tract previously altered by the deposition of 
dredged material from the Alafia River. The restoration 
will provide the creation of approximately 7,600 linear 
feet of shallow waterways and a five-acre net increase 
in marine habitat. 
The restoration was designed by Allen Burdett of 
FDEP, and Environmental Protection Commission of 
Hillsborough County (EPC) and Southwest Florida 
Water Management District's SWIM Department staffs . 
Costing $800,000, the project is funded from the 
Gardinier Settlement Trust Fund and is being conducted 
on land owned by Cargill Fertilizer, Inc. through a tri-party 
agreement with FDEP, EPC and Cargill. A 42-acre 
conservation easement will be placed over the project 
area. 
Planned with a focus on net environmental benefit, 
the project preserves valuable cabbage palm hammock, 
scrub and marsh while restoring over 25 acres of shallow 
waterways and establishing more than 23,000 linear feet 
of shoreline to provide myriad habitats for fish and wild-
life. The project has the potential to offer educational 
opportunities and Cargill is planning to offer an educa-
tional program on-site for school children and other 
interested local organizations. 
Not only do the size and scope of this restoration 
make it special, but FDEP is also proud of the coopera-
tive nature of the project and feels it speaks directly to 
the need for the private sector and state and local 
governments to work closely in securing well-managed 
ecosystems. For more information contact Stormy In-
gold, FDEP (813) 744-6100. 
COCKROACH BAY AQUATIC 
PRESERVE MANAGEMENT 
ADVISORY TEAM (CAPMAT) 
In last year's report, we described the formation of 
this broad-based citizen's advisory committee by the 
Hillsborough County Board of County Commissioners 
(BOCC) . CAPMAT activity during 1994 has been wide-
ranging and chiefly geared to learning about the issues 
and potential threats to the Aquatic Preserve. In so 
dOing, CAPMAT defined its Area of Concern, encom-
passing the Preserve's watershed as well as its legally-
defined estuarine portions. 
CAPMA T provided advisory input to the BOCC on 
such divergent issues as the proposed siting of a prison 
facility in the Area of Concern, a change in the status of 
Seagrass Recovery Area 2, a petition to have FDEP 
resume monitoring of shellfish bacterial status, and 
channel marking for manatee protection. 
After a series of presentations by the Environmental 
Protection Commission of Hillsborough County (EPC, a 
CAPMAT member) on water quality in the Preserve and 
the operation of the Hawaiian Isles package sewage 
plant, the Health Department on septic tank status and 
operation and experts on septic operation in general, the 
Team facilitated a jOint EPC/Health Department study of 
the location and condition of septic tanks within portions 
of the Area of Concern proximal to the Bay. This study 
involved the development of a report which included 
maps of locations and surveys of the status of each 
septic tank. The Health Department concluded that 
maintenance is a key to continuing what appears to be 
an acceptable level of treatment for what had been 
suspected to be a potential pollution source to the 
Aquatic Preserve. The EPC Water Division will maintain 
its water quality surveillance of the area as well as 
compliance monitoring ofthe Hawaiian Isles plant. CAP-
MAT has taken the further step of facilitating the dissemi-
nation of information on septic tank operation and 
maintenance to the general public. 
CAPMAT formed a subcommittee to look into a po-
tential issue of agricultural plastiCS finding their way into 
the Little Manatee River. This subcommittee is concen-
trating on defining whether or not a generic problem 
exists and if so, trying to establish an incentive-based 
approach among the agricultural community to address 
the problem. The work of this subcommittee is on-going, 
with a report and recommendations due to be presented 
to CAPMAT in late 1994. 
A second subcommittee is looking at the general 
issue of exotic species control and right-of-way mainte-
nance to favor the removal of exotic species. Hillsbor-
ough County's Planning and Development Management 
Department (a CAP MAT member) is considering the 
State of Tampa Bay 15 
development of an exotic plant removal ordinance. 
The Commissioners of the EPC have also referred to 
CAPMAT the issue of what additional steps might be 
recommended to enhance the protection of the Pre-
serve's seagrass beds from propeller scarring. Public 
dialogue is being received via a series of "town forums" 
that CAPMAT is sponsoring. 
Perhaps one of the most encouraging aspects of 
CAPMA T's recent activity relates to the Hillsborough 
County Parks Department's establishment of an Aquatic 
Preserve Manager's position . This position will not only 
assist in coordinating the continuance of monitoring and 
site activities on the County's Endangered Lands Acqui-
sition and Protection Program habitat restoration site, but 
more importantly, will facilitate the development of a local 
Aquatic Preserve Management Plan. The Tampa Port 
Authority, a member of CAP MAT (and land owner of the 
Preserve), has moved to designate the Aquatic Preserve 
as one of its Aquatic Resource Protection Areas . These 
multi-agency actions should provide CAPMAT the tools 
necessary to facilitate the consolidation of all aspects of 
a management plan for the Aquatic Preserve in the 
upcoming year. For additional information contact 
Chuck Courtney, CAPMAT Chairman, (813) 272-7104. 
SEAGRASS RECOVERY -
COCKROACH BAY 
In the 1993 State of Tampa Bay report we discussed 
a new program in adaptive ecosystem management that 
was being undertaken by the Environmental Protection 
Commission of Hillsborough County (EPC) - the estab-
lishment and protection of four seagra~s recovery areas 
in Cockroach Bay, where boat propeller scarring had 
creat&d a great deal of damage (Figure 1). Monitoring 
of the effectiveness of enforcement has worked has 
produced encouraging results thus far, but the manage-
ment plan has still not achieved the goal of allowing 
natural recovery. 
Over 22 months worth of data about the recovery 
areas are now available on variables such as numbers 
and types of boat, engine and user-orientation, numbers 
of new scars created per quarter, and digitization of new 
scarring in the recovery areas as well as a host of 
additional in situ data. 
Monitoring the Effectiveness of Regulatory Pro-
tection - Aerial photographic surveillance of the four 
recovery areas was conducted in December 1993, and 
March , April , July and September of 1994 with concur-
rent ground truthing . Recovery Area 1 has a sandy 
bottom where little seagrass (scattered Halodule) and 
large mats of algae have dominated since the initiation 
of the management plan. No natural recruitment has 
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been detected in this area and , because of the lack of 
extensive beds, no new prop scarring has been detect-
able over the course of monitoring. In Area 2, the May 
to June 1994 period produced thirteen new scars (1,149 
linear feet) adjacent to the entrance to Area 4. Area 3 
has experienced no new scarring since the beginning of 
the study, but also no new natural recruitment. Area 4, 
on the other hand, has developed significant new scar-
ring overthe course of the study (as much as 4,322 linear 
feet in one, two-month period) . Figure 2 is a digitized 
graphic that shows the cumulative scarring in Area 4, a 
sample of the type of data available for all recovery 
areas. Tables 1 and 2 give a comparison of the square 
footage of seagrasses and the linear feet of scarring 
between the start of the study and the most current data 
set. 
Table 1 
Comparison of Square Feet of Seagrasses 
Location Sq. Ft. of Seagrass Sq. Ft. of Seagrass Amount 
in December, 1992 in November, 1994 Lost 
Area 2 6 ,486,061 6,483,914 2,147 
Area 3 241 ,288 241 ,288 0 
Area 4 371 ,709 363,300 8 ,409 
Figure 1 
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Table 2 
Cockro acb B., 
Neeu •• r" Ar •• ,. 
Comparison of Prop Scar Damage 
Location Linear Ft. of Scars Linear Ft. of Scars Difference 
in December, 1992 in November, 1994 
Area 2 4,622 6,769 2,179 
Area 3 2,447 2,447 0 
Area 4 4,297 12,706 8,409 
The data show that prop scarring was most significant 
in Areas 4 and 2, while Area 3 has not changed for the 
22 months of the study so far. In December of 1992, 
11.21 % of the seagrasses were scarred. By November 
of 1994 the number had risen to 15.34%. 
There are two entrance passes to Area 2 that lost a 
significant amount of grasses during the study period, 
but couldn't be included in the tables above because of 
the coalescing ofthe scars. These entrances had sparse 
seagrass to being with , but boat traffic and resultant 
shifting sands caused the two entrances to lose an 
additional total of 140,403 square feet of seagrasses. 
Monitoring Recovery Rates - In situ studies of the 
recovery of Thalassia testudinum (turtle grass), the 
dominant seagrass in the recovery areas, have empha-
sized the use ofthree typ'es of permanent quadrats which 
were established on artificial and existing propeller cuts. 
The types of quadrats consist of four large (5m x 0.25m) 
strip quadrats, nine over a 25cm2 area and nine on 
existing propeller cuts . The established quadrats occur 
throughout the four recovery areas. 
The density of short shoots (leaf clusters developing 
from the underground rhiZOme) has been determined on 
a bimonthly basis within 25cm subquadrats of the three 
types of permanent quadrats. Short shoot density can 
be used to determine the reestablishment of rhizomes in 
the disturbed existing and artificial prop cuts. The 
changes in short shoot density are then compared with 
short shoot density changes in adjacent, undisturbed 
subquadrats to determine whether or not turtle grass is 
growing back and at what rate. Recovery rates are 
shown for the four large strip quadrats (Figure 3) . Short 
shoot density increased only slightly above the natural 
background. Using linear regression analyses, it ap-
pears that complete recovery of a propeller cut will take 
from four to seven years, depending on whether the cut 
is old or new. The slow recovery rates predicted for 
Cockroach Bay are similar to those suggested for the 
Florida Keys (two to five years , without monitoring) and 
the western side of Tampa Bay (3.6 to six years , with 
monitoring) . 
This slow recovery further suggests that unless dam-
age by propellers is stopped, the turtle grass beds in 
Cockroach Bay will become patchy and probably result 
in a drop in invertebrate, fish and bird populations. 
Adaptive Ecosystem Management - Not satisfied 
with the degree of compliance by the boating public, 
particularly in Recovery Area 2 which had been set up 
as a trial of limiting access to certain tidal stages, the 
EPC moved in October 1994 to further amend the Man-
agement Plan to close Recovery Area 2 to all watercraft 
with internal combustion engines (except for authorized 
research and law enforcement vessels) . It is hoped that 
closing Area 2 will improve its protection it better, but will 
also protect Area 4, by inhibiting access. The EPC also 
has asked the CAPMAT group to initiate public dialogue 
in order to consider how the plan might be further 
adapted to control the continued loss of seagrasses 
(particularly in Recovery Area 4 and other non-recovery 
portions of the Preserve where it appears scanring might 
be increasing) . Using aerial data , a USF student is trying 
to quantify a potentially-related problem--increased scar-
ring in a non-recovery area portion of the Bay (Has the 
protection of certain limited areas shifted the impact 
elsewhere?) . These data, together with the results of 
CAPMA T's ''town hall" meetings, might lead to further 
changes in the management plan. The research por-
tions of the plan are cunrently due to be completed by 
July 1995, and a second annual report should be avail-
able about that time. For additional information, contact 
Chuck Courtney, EPC (813) 272-7104. 
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Figure 3. Linear regression models predicting the recolonization of Thalassia testudinum in existing propel-
ler cuts at sites 2c (A), 2d (B), 3 (C), and 4 (0) in Cockroach Bay; 1993-94. Short shoot densities were meas-
ured 50cm from the propeller cut (solid line with hollow diamonds) and directly in the propeller cut (solid 
line with filled circles). Study was initiated in June 1993. 
TECO CORPORATE STEWARDSHIP 
PROGRAM 
Tampa Electric Company's (TECO) Corporate Stew-
ardship Program, located on 2,500 acres of bay front land 
between Port Manatee and Cockroach Bay on the 
Hillsborough-Manatee county line, was established in 
1989 and is now in its sixth year of work. The Steward-
ship Program committee has 30 volunteer members 
representing Tampa Bay scientists , environmentalists 
and educators. The program received national recogni-
tion in 1993 from the Ecological Society of America , 
when it was awarded the prestigious Corporate Award . 
This award was in recognition ofthe program's "wetlands 
protection plan, leadership in managing for long-term 
sustainable resources, and the company's significant 
accomplishments in incorporating sound ecological con-
cepts , knowledge and practices in its planning and oper-
ating procedures". Another award was received at the 
1993 Florida Environmental Expo from the Florida Envi-
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ronmental Awards Program in recognition of "significant 
contributions to the improvement in the quality of the 
environment in Florida". 
The Stewardship Program has operated a Summer 
Youth EmploymentfTeachers-in-lndustry program for six 
years. Area high school and college students and teach-
ers work at tile site , improving and restoring animal 
habitats to their natural conditions . The students and 
teachers remove exotic vegetation , including Brazilian 
pepper and Melaleuca trees ; replant with native species; 
and conduct various environmental studies. 
For additional information contact Rod Burkhardt, 
TECO at (813) 228-1615. 
TECO PORT MANATEE PLANNING 
AREA 
The Port Manatee Planning Area is a 2,900-acre tract 
in southern Hillsborough County, located west of U.S. 41 
between Port Manatee and Cockroach Bay. Tampa 
Electric Company (TECO) purchased 2,500 acres of the 
tract in the 1960s and the rest of the land is owned by 
Reeder Farms. Some of the habitat types on the prop-
ertywere once common in the Tampa Bay area , but have 
been severely diminished due to development, agricul-
tural uses, and mosquito control efforts. 
The coastal hydric hammock, which has been com-
pressed by historic sea level rise and the conversion of 
pine flatwoods and hammocks to agricultural fields, is the 
rarest habitat type within the Planning Area , and perhaps 
along the entire coast of Tampa Bay. The greatest 
number of threatened and endangered plant species 
on-site occur in the coastal hydric hammock commun ity . 
The common trees of coastal hydric hammocks are oaks, 
palms, and red cedar. 
The salt barrens typically lie landward of the man-
grove forests. Salt barrens are created by a combination 
of low seasonal rainfall , high temperatures, high evapo-
ration rates, and only occasional flooding by salt water. 
As a result , the soil has an extremely high salt content 
which only a few, specially-adapted plant species can 
tolerate. 
Despite the apparent diversity of the Planning Area 's 
habitats and wildlife , it is hardly in its original condition . 
Conversion of native upland and freshwater communi-
ties to agricultural fie lds and drainage ditches has greatly 
altered the hydrology of the system. In addition , invasion 
by exotic plant species such as Australian pine , Brazilian 
pepper, and Melaleuca (punk tree) has had severe ef-
fects on the native species which cannot compete with 
the more aggressive exotic species . Finally, there has 
also been damage to the site from cattle grazing and 
unrestricted vehicle access. 
Since 1989, TECO has been actively involved in 
restoring and enhancing the Port Manatee Planning 
area. More than 170 acres have been restored to date, 
at a cost of over $1 million (see discussion on TECO 
Stewardship Program). Recommendations in the Plan-
ning Area Management Plan prepared for TECO by 
Lewis Environmental Services include: 
• Stop the spread of non-native plants. 
• Proper dechannelization of tidal streams . 
• Restore and protect remnant hydric hammocks 
and pine flatwoods . 
• Increase the diversity of wildlife . 
• Implement a wildlife crossing between natural 
lands. 
• Expand the land area around the Environmental 
Studies Center. 
For additional information contact Rod Burkhardt , 
TECO at (813) 228-1615. 
TERRA CEIA ISLES/FROG CREEK 
ACQUISITION 
Using Preservation 2000 funds, the Southwest Flor-
ida Water Management District (SWFWMD) is currently 
pursuing purchase of property known as the Terra Ceia 
Isles/Frog Creek Tract. The tract consists of 1 ,713 acres 
and is located in northem Manatee County, adjacent to 
Tampa Bay and Bishop Harbor. The submerged lands 
surrounding the property are completely within the Terra 
Ceia Aquatic Preserve. The tract encompasses a por-
tion of Frog Creek as well as Moses Hole, Clambar Bay, 
Williams Bayou and several small inland ponds. Ap-
proximately 45 archaeological sites are located on the 
property . Mangrove coverage is reported to be between 
800 and 900 acres. Uplands which have historically 
been used for agricultural purposes, approximately 600 
acres, have been invaded by Brazilian pepper and, to a 
lesser degree by Australian pine. The SWFWMD's 
Tampa Bay Surface Water Improvement and Manage-
ment Plan has been amended to include acquisition of 
this tract. 
For more information contact Mike Mahagen , 
SWFWMD (904) 796-7211 or Shelly Allen , Florida De-
partment of Environmental Protection (813) 744-6100. 
EMERSON POINT 
ARCHAEOLOGICAL AND 
ENVIRONMENTAL 
PRESERVE 
Emerson Point, a 195-acre site at the western end of 
Snead Island in northem Manatee County, is a uniquely 
beautiful cache of cultural and natural resources . It is 
bounded on the south by the Manatee River and on the 
north by the Terra Ceia Aquatic Preserve. Held in private 
ownership for many years , the site was recently pur-
chased by Manatee county and the State of Florida . 
The commitment by Manatee County residents to 
preserve and protect the unique resources of Emerson 
Point was evident in the approval of a $2.25 million bond 
referendum to fund Manatee County's 30 percent share 
of the State's cost in purchasing the tract. The property 
was considered worth protecting because it is one of a 
decreasing number of tracts of natural coastal habitat in 
southwest Florida: The site contains up to nine acres of 
centuries-old Indian mounds which have never been 
excavated. Also included are 131 acres of mangroves, 
27 acres of hardwood forest, and 8.5 acres of beach 
vegetation . A variety of threatened and endangered 
animal species can be found there . The beach vegeta-
tion includes seagrass meadows, home to many types 
of marine life. 
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Unfortunately, the site has been damaged over the 
years by vandals and storms. This damage must be 
repaired before the site can be opened to the public as 
a County park, to be used for passive recreation and 
nature study. The County has been successful in cap-
turing $60,000 in grant funds to help restore Emerson 
Point. To date, volunteers have used a $3,000 grant 
from the Soil and Water Conservation District to pur-
chase and plant marsh grass on the shoreline to prevent 
further erosion. Another $57,000, received from the 
Tampa Bay National Estuary Program, will be used to 
remove exotic plants and to restore the area with native 
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vegetation such as mangroves. 
An additional request, made under the Southwest 
Florida Water Management District's SWIM Program, 
would bring another $350,000 into the County for this 
project. These funds would be used to restore the 
Portavant Temple Mound Complex archaeological site 
and to build boardwalks, nature trails, a picnic area and 
three fishing docks. 
For more information contact Karen Collins , Manatee 
County Environmental Action Commission (813) 742-
5980. 
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AGENCY ON BAY MANAGEMENT 
The Agency on 
Bay Management 
(ABM) , the natural 
resources commit-
tee of the Tampa 
Bay Regional Plan-
ning Council, plays 
an active role in the 
protection and management of the Tampa Bay estuary, 
its surrounding watershed and coastal areas. During 
1994 ABM was involved in a number of activities aimed 
at furthering public awareness about the fragility, produc-
tivity, and importance of our natural resources. In addi-
tion to participation in the national 1994 Coastal Cleanup 
and the Earth Day event at Lopez Park, ABM sponsored 
an Environmental Breakfast on Tampa Bay Day in Tal-
lahassee to inform state legislators, agency heads and 
others about the issues affecting Tampa Bay. 
The Agency on Bay Management also gave its sup-
port to legislative proposals which would benefit environ-
mental quality. These included: 
• continued funding of the Surface Water Improve-
ment and Management Program (SWIM) , a highly 
successful habitat and water quality restoration 
program; 
• secure funding of Tampa Bay PORTS (Physical 
Oceanographic Real-Time System), a crucial navi-
gational aid for the pilots of ships traversing the 
Bay and an invaluable prediction tool in the event 
of an oil spill (as evidenced during the August 1993 
incident); 
• revisions to the rules regarding licensure and dis-
cipline of harbor pilots ; and 
• establ ishment of a vessel information and position-
ing system for Tampa Bay. 
The Agency also continued to support the Tampa Bay 
National Estuary Program (NEP) in the preparation ofthe 
Comprehensive Conservation and Management Plan for 
Tampa Bay and in the development of a post-NEP 
management and implementation strategy. Successful 
execution of the management strategies within the Plan 
will require the consensus of Bay area local govemments 
as well as all facets of business. The major groups have 
been represented on the various committees of NEP 
throughout the data-gathering and analysis phase of the 
program. Changes to state legislation will likely be pro-
posed in 1996 to recognize the Plan as the guiding 
document in Tampa Bay watershed-related permitting 
activities. 
ABM has also been very involved in the preparation 
of the Tampa Bay Regional Planning Council's Strategic 
Regional Policy Plan. The technical , political and com-
munity interests represented on the Agency provide the 
broad base necessary to ensure that the natural re-
source issues of the region are appropriately addressed . 
For more information contact Suzanne Cooper, TBRPC 
(813) 577-5151 . 
TAMPA BAY NATIONAL ESTUARY 
PROGRAM 
Tampa Bay was accepted into the National Estuary 
Program in 1990 in a landmark agreement that brought 
representatives of the region together with state and 
federal agencies to chart a course forthe future ofTampa 
Bay. Participants in the Tampa Bay National Estuary 
Program (TBNEP) include local governments, regional 
and state environmental agencies, U.S. Environmental 
Protection Agency (EPA) , and representatives of citizens 
and user groups as well as the scientific commun ity. The 
TBNEP is administered locally through the Tampa Bay 
Regional Planning Council. 
1995 will be the final year of an intensive four and 
one-half year effort by the Tampa Bay National Estuary 
Program to characterize conditions in Tampa Bay and 
develop a Comprehensive Conservation and Manage-
ment Plan (CCMP) for the Bay. 
With bay characterization complete , focus has shifted 
from technical assessment to development of strategies 
to address priority bay problems. The Program has 
developed a series of preliminary action plans for review 
by technical and citizen advisors and the community. 
Actions plans present management options to address 
priority issues, including habitat loss (wetlands and sea-
grasses) ; water and sediment quality; fisheries and bay 
wildlife ; freshwater inflow; dredging ; and spill prevention 
and response . These action plans will comprise the core 
of the draft CCMP that will be presented for community 
review in April 1995 and presented to the Govemor and 
the AdministratorofEPA for approval inDecember 1995. 
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The Program continues to encourage and optimize 
public participation in this process. The Program's Com-
munity Advisory Committee was instrumental in spon-
soring a series of focus groups to identify key actions 
from more than 100 management options presented in 
issue briefs . In addition to ongoing presentation to com-
munity groups, the Program is planning a series of Town 
Forums/Public Hearings to solicit input from the general 
public and special interests on the draft CCMP devel-
oped this Spring . These measures will ensure early and 
extensive community review and input, prior to finaliza-
tion of the CCMP in December 1995. 
The Program's suc-
cess ultimately will be 
measured by what it 
achieves , not plans. 
One of the priorities this 
year will be to focus at-
tention and support on 
those issues requiring 
action by the Florida 
Legislature. They in-
clude implementation of 
an integrated vessel 
tracking system; imple-
mentation of a manda-
tory education program 
for boaters ages 16 and 
under; establishing and 
enforcing Manatee pro-
tection zones; and en-
suring that an 
appropriate share of 
saltwater fishing license 
fees are directed to en-
forcement of marine fish 
and wildlife protection laws as intended in the original 
legislaion . 
Vessel Tracking Systems: Implementation of an 
integrated vessel tracking system to guide large ships 
through Tampa Bay ranks as one of the highest priOrities 
in the prevention of oil and hazardous materials spills. 
On average, about 13 million gallons of oil and other 
hazardous materials pass through Tampa Bay each day 
on huge ships the size of modern skyscrapers. These 
ships traverse a relatively narrow shipping channel that 
leaves little room for navigational errors. 
A three-vessel collision at the entrance to Tampa Bay 
in August 1993 was a vivid reminder of the bay's vulner-
ability . More than 330,000 gallons of oil escaped, fouling 
area beaches and mangroves and killing hundreds of 
seabirds. But more extensive damage was averted due 
to favorable tide and weather conditions and quick de-
ployment of response crews. 
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Guiding large tugs and ships along the bay's 44-mile 
main ship channel in fair and foul weather, through 
shallow depths, and amid increasing boating activity 
challenges even the most experienced mariner. Cur-
rently, pilots and ship captains on Tampa Bay utilize a 
voluntary radio broadcast network to relay vessel infor-
mation when entering or departing port . Large vessels 
are equipped with ship-board radar, but the quality and 
range of these systems vary. In fact, severe and sudden 
thunderstorms, a summer signature in Tampa Bay, can 
reduce visibility and radar capabilities to zero, increasing 
the potential for groundings and accidents . 
The U .S. Coast 
Guard has targeted 
Tampa Bay as one of 
several ports to receive a 
Vessel Tracking System 
(VTS) in 2002, if Con-
gress appropriates 
funds . The proposed 
system would consist of 
a shore-based radar sys-
tem and personnel to co-
ordinate traffic flow and 
transmit data to vessels 
via radio. This is not 
enough. The addition of 
a differential global posi-
tioning system (DGPS) 
would eliminate the rain 
hazards that reduce ra-
dar capabilities to zero. 
DGPS technology trans-
mits high-precision data 
on vessel movements di-
rectly to the ship in all 
weather conditions . Collision-avoidance data and 
weather information also are provided by the system, 
which would be fully integrated with radar surveillance to 
provide 100 percent coverage of vessel traffic on Tampa 
Bay. Global positioning technology, coupled with shore-
based radar, provides the safest available means for 
navigation. 
The Tampa Bay National Estuary Program supports 
implementation of the best available vessel positioning 
technology as soon as possible. A legislative report 
summarizing a state study of navigational needs for 
Florida ports is due in January 1995. A draft of this report 
recommends that a local technology committee be es-
tablished to investigate various configurations for a com-
bined GPS-radar system for implementation by July 1, 
1997. 
Boater Education: During the 1995 session, the 
Florida Legislature will consider legislation to require 
boaters ages 16 and under (21 and under after the year 
2000) to complete an approved boating instruction 
course or pass a course equivalency exam to operate 
vessels of 20 hp or more. Exemptions are provided for 
boats operating on private (one-owner) lakes or ponds, 
or persons licensed by the Coast Guard . This bill offers 
an equivalency exam for experienced boaters and a 
temporary certification for boat renters . 
Last year, there were 1,017 boating accidents and 63 
boating fatalities in Florida . The Florida Marine Patrol 
reports that 22- to 35-year-olds represent the largest 
category of boat operators and are involved in the most 
accidents . Threats to people, property, shallow water 
habitat and wildlife are increasing as more boats (and 
unskilled boaters) flock to Florida 's already crowded 
8,000 mile coastline. 
V\lhile boating instruction can't eliminate the threat or 
the destruction , it can tum the tide by educating Florida 's 
youngest and least-skilled boat operators. This leg isla-
tion would educate an emerging group of Florida boaters 
with basic boating skills, making them better equipped to 
navigate safely and more responsibly in Florida waters . 
Under the proposed legislation, candidates may choose 
from one of any number of approved boating courses or 
pursue a home correspondence option with course-
equivalency exam. Those who pass the exam receive a 
lifetime certification . 
Manatee Protection Zones: Manatee mortality in 
Tampa Bay and adjacent coastal waters has risen from 
an average of 4.1 manatees per year during the decade 
between 1976 and 1985, to an average of 8.8 manatees 
per year during the decade between 1986-1990. Of the 
41 manatee mortalities verified during the period 1976-
1985, eight (20%) died due to collisions with watercraft . 
According to several ongoing studies being performed 
by the Florida Department of Environmental Protec-
tion/Florida Marine Research Institute (FDEP/FMRI) , the 
number of manatees killed by collisions with watercraft 
has increased since 1986. 
Currently, there are no designated manatee protec-
tion zones in Tampa Bay. The FDEP/FMRI and local 
manatee experts in academia have recommended the 
formal deSignation of six official manatee protection 
zones in the following areas of Tampa Bay: Warm water 
outfalls of Florida Power Company's Bartow power plant, 
Tampa Electric Company's Big Bend power plant, Port 
Sutton power plants, Cargill phosphate beneficiation 
plant located on the Alafia River; Terra Ceia Bay; and 
Anna Maria Sound . Other recommended manatee pro-
tection areas include: Coffeepot Bayou in st. Petersburg ; 
Hillsborough River; Portions of the Little Manatee and 
Manatee rivers; Braden River; and a 1000' shoreline 
buffer around the perimeter of the bay. 
The Tampa Bay National Estuary Program supports 
officially designating by legislative mandate six manatee 
protection zones in Tampa Bay, as well as a buffer zone 
extending 1000 feet from the shoreline around the pe-
rimeter of the bay. Both the manatee protection zones 
and the shoreline buffer zones would entail boating 
speed restrictions, while some of the manatee protection 
zones would entail restricted boat entry during certain 
periods of the year. Improve enforcement of boating 
safety laws and restricted speed zones , and evaluate the 
feasibility of requiring propeller guards in manatee pro-
tection zones. 
Enforcement of Fish and Wildlife Protection 
Laws: The background information and Tampa Bay 
concems on this topic can be found on pages on pages 
39 and 40 of this document. 
For more information on the Tampa Bay National 
Estuary Program contact Dick Eckenrod at (813) 893-
2765 . 
SURFACE WATER IMPROVEMENT 
AND MANAGEMENT PROGRAM 
(SWIM) 
Tampa Bay was identified as a priority in the 1987 
Surface Water Improvement and Management (SWIM) 
legislation. The Bay was also named as the top priority 
on the Southwest Florida Water Management District's 
SWIM priority list. Through 1994, the District continued 
to make significant progress in implementing the Tampa 
Bay SWIM plan. 
Many of the projects implemented are cooperative 
ventures with other agencies , local governments and 
private industry, allowing the District to stretch the SWIM 
budget. More time is needed , however, to coordinate the 
projects , allow for everyone 's input, agree to a final 
design , and implement the project. Although it adds time 
to the process , the District feels that cooperative projects 
are the most appropriate approach for the SWIM effort . 
The following summaries of ongoing SWIM projects 
are presented to provide a better understanding of the 
District's SWIM activities in Tampa Bay. 
Water Quality Initiative - Legislatively mandated, 
the Water Quality Assessment project assists in deter-
mining a long-range strategy for achieving water quality 
conditions that will restore or maintain a balanced and 
healthy ecosystem. The project involves : 
• improving modeling tools; 
• sharpening water quality and natural system 
goals; 
• determining environmental requirements of key-
stone plant and animal species; and 
• identifying the most appropriate water quality con-
trol strategies to reach the goals . 
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A technical workshop organized in 1992 by the 
Tampa Bay National Estuary Program (TBNEP) resulted 
in the selection of a three-pronged strategy for the up-
dated Tampa Bay model system, whose components 
include: 
1. A statistical water quality model capable of pre-
dicting the Bay's responses to changing pollutant load-
ings (to be funded by TBNEP). 
2. A mechanistic model of the estuary, using a box-
model format, to provide improved water and nutrient 
budgets and an independent check of statistical model 
predictions; (to be funded by SWIM) . 
3. A linked hydrodynamic/water quality model to 
provide detailed simulations of spatial and temporal 
water quality trends in response to management activi-
ties and changing pollutant loads. 
Work on steps 1 and 2 began in 1992, and both the 
statistical and mechanistic models were operational dur-
ing the first half of 1994. Step 3 will be an expensive 
process and will be delayed pending completion and 
successful application of the models. 
An initial water quality target, which was selected for 
this effort by the Technical Advisory Committee of the 
TBNEP, is an ambient chlorophyll concentration that will 
allow sufficient light penetration through the water col-
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umn to allow seagrass establishment and survival to the 
depth observed in 1950 (approximately 2m in most bay 
segments) . Based on water quality data and pollutant 
loading estimates for the period 1985-1993, the models 
will be used to predict the reductions in ambient nutrient 
concentrations and nutrient loadings that will be required 
to reach this target. Those estimates will be used, in turn , 
to identify appropriate load reduction goals for nutrients 
for the Tampa Bay watershed . SWIM and TBNEP staff 
feel that pollutant load reduction goals developed using 
the combined results of both models will be more robust, 
and more widely accepted by the local technical commu-
nity, than goals developed using either model alone. 
Urban Stormwater Improvement Initiative - During 
1994, 14 cooperative stormwater rehabilitation projects 
were either under design or construction with the follow-
ing cooperators : Pinellas County (3) ; Hillsborough 
County (2) ; Manatee County (1) ; the cities of st. Peters-
burg (1) , Tampa (3), Safety Harbor (1) and Madeira 
Beach (1) ; and the Pinellas Park Water Management 
District (2). The following provides a brief project de-
SCription of selected projects : 
• Alligator Creek Channel "H" Detention and 
Treatment Pond (Old Coachman Road) (Pinel-
las County): Water quality improvements, habitat 
enhancement, flood attenuation , and public edu-
cation for the 376-acre watershed of residential , 
commercial, and industrial developments. In July 
1990, the District entered into an interlocal agree-
ment with Pinellas County to design, construct, 
and maintain a combined stormwater attenuation 
and treatment pond on a 16-acre tract in the City 
of Clearwater. The watershed is located in one of 
the top ten basin identified in 1990 to have the 
greatest potential for pollutant loading to Tampa 
Bay. The project can be considered a regional 
off-line treatment system for a highly urbanized 
area whose contribution to the degradation of 
Tampa Bay will be reduced as a result. With the 
data , pre- and post-construction water quality 
sampling and analyses will determine the effec-
tiveness of the improvements. 
• AI Lopez (Horizon) Park Enhancement Project 
(City of Tampa): Water quality improvements, 
habitat enhancement, and public education for half 
of the 315-acre watershed of residential and com-
mercial developments. In September 1989, the 
District entered into an interlocal agreement with 
the City of Tampa to design , construct, and main-
tain improvements to an existing pond and a new 
wetland in the 136-acre city park. Construction 
began in January 1993. The first four educational 
displays were completed and placed on site for a 
November, 1993 dedication. 
• Channel 2 Stormwater Rehabilitation Project 
(Pinellas Park Water Management District): 
Use of an alum to treat stormwater runoff originat-
ing from an 83-acre drainage basin in the upper 
reaches of Channel 2 within the Sawgrass Lake 
drainage basin in central Pinellas County. Chan-
nel 2 is one of the three major tributaries to Saw-
grass Lake. The project is intended to investigate 
the technical feasibility of using an in-line alum 
treatment system where the accumulated alum 
floc would be collected and removed from the 
system rather than being allowed to accumulate 
downstream. If proved feasible, such systems 
may have application in achieving the state's pol-
lution load reduction goals for "older" stormwater 
systems pursuant to the State Water Policy (Chap-
ter 17-40, FAC) . 
• St. Petersburg-Clearwater International Air-
port Stormwater Rehabilitation Project (Pinel-
las County): Retro-fitting approximately 100 
acres of airport property for stormwater quality. As 
designed, the proposed facility will be capable of 
treating an inch of runoff over the tributary drain-
age basin. In addition to the stormwater compo-
nent, the project also includes the reconfiguration 
and enhancement of an existing freshwater 
pond/borrow area . The pond , currently a freshwa-
ter system, will be transformed into an inter-tidal 
system. The final design of the project was com-
pleted in 1992 but , because of permitting delays 
and funding problems , this project is yet to be 
constructed . 
• Enhancement of the 102nd Avenue, 94th Ave-
nue, and 70th Avenue Stormwater Ponds 
(Pinellas County): Enhancement of four existing 
stormwater ponds located in central Pinellas 
County. The ponds were originally designed for 
stormwater attenuation purposes and have mini-
mal littoral zones with little emergent vegetation . 
Under this project, three of the four ponds will be 
reconfigured to have approximately 40% littoral 
zone area , and will be planted with a variety of 
native aquatic species . Portions of the ponds will 
be deepened to provide areas for sediment collec-
tion and oil and grease skimmers will be installed . 
During 1993 flow-we ighted pre-construction 
stormwater samples were collected and analyzed 
for five independent storm events at the 102nd 
Avenue pond site . After construction , five add i-
tional post-construction storm events will be sam-
pled and analyzed to quantify the difference in the 
ponds ' ability to treat stormwater. 
• 141st Avenue Outfall Stormwater Rehabilita-
tion Project (City of Madeira Beach): Stormwa-
ter treatment for a 6.5 acre-drainage basin using 
an above-ground sand filter system. Historically, 
runoff was pumped from a wet well directly into 
Boca Ciega Bay without any treatment. The pro-
ject will capture and treat the first flush (0 .5 inches) 
from the contributing drainage area . The treat-
ment facility was designed with three independent 
treatment cells to allow for future side-by-side test-
ing of different filter designs. The formal accep-
tance of the completed project by the city occurred 
in January, 1994. 
• Pinellas Square Mall Stormwater Pond En-
hancement (Pinellas Park Water Management 
District): Expansion of an existing 3.5-acre 
stormwater attenuation pond adjacent to the Pinel-
las Square Mall to provide water quality treatment 
for an area of approximately 158 acres . The pro-
ject's implementation is contingent upon the 
PPWMD's ability to acquire the required project 
lands from the owner of the mall , which has not 
been successful to date . The SWFWMD's share 
of the project costs are being funded entirely by 
the Pinellas-Anclote River Basin Board ; no SWIM 
Trust funds are currently involved . 
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• Haynsworth Tract Regional Stormwater Man-
agemenUTreatment Facility (Pinellas County): 
Construction of a regional stormwater treatment 
facility capable of totally retrofitting the entire up-
stream drainage basin in accordance with current 
District stormwater treatment criteria for new de-
velopment (one-inch depth over the contributing 
basin). The project will divert and treat stormwater 
runoff originating from a highly urbanized basin 
approximately 0.6 square miles in size, the major-
ity of which was developed prior to the implemen-
tation of Chapters 17-25 and 400-4/40, FAC, in 
1982 and 1984, respectively. The Haynsworth 
Tract was the District's first purchase under the 
state's Save Our Rivers Program, and is located 
adjacent to property previously acquired by the 
District in the mid-1970s for water management 
purposes. Pinellas County currently operates a 
park (Sawgrass Lake Park) on the District's prop-
erty, and the county School Board operates an 
environmental education program at the John An-
derson Environmental Education Center located at 
the park. The District's share of the project costs 
are being funded entirely by the Pinellas-Anclote 
River Basin Board. 
• Jungle Lake Enhancement Project (City of st. 
Petersburg): Providing water quality improve-
ments, habitat enhancement, and public education 
for the 1 ,OOO-acre watershed of residential, indus-
trial and commercial developments. In June 1990, 
the District entered into an interlocal agreement 
with the City of St. Petersburg to design, construct, 
and maintain improvements to an existing 11-acre 
lake located within Walter Fuller Park. The water-
shed is located in one of the top ten basin identified 
in 1990 to have the greatest potential for pollutant 
loading to Tampa Bay. 
The project consists of constructing littoral 
shelves planted with desirable wetland species to 
promote nutrient uptake and enhance natural habi-
tat, constructing areas to allow for removal of the 
heavier pollutants, and educating the public on the 
impacts of stormwater runoff, Best Management 
Practices to reduce impacts, and individual partici-
pation . Pre- and post-construction water quality 
sampling and analysis will measure the effective-
ness of the improvements. Construction began 
early in the second quarter of 1994. 
• Lowry Park Enhancement Project (East) Phase 
1 (City of Tampa): Design, construct, and main-
tain water quality improvements, habitat enhance-
ment, and public education within Lowry Park for 
the 270-acre watershed made up of older residen-
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tial and commercial developments within the City 
of Tampa . The project proposes to create vege-
tated pools along the Hamilton Creek system in 
order to lower velocities , reduce erosion , and in-
crease treatment potential. The deteriorating out-
fall structure will be replaced , the area will be 
vegetated, and the rubble removed along the river. 
Construction commenced in 1994 and the final 
tasks are being completed . Public education signs 
will be placed on-site to teach the impacts of 
stormwater runoff, Best Management Practices to 
reduce the impacts, and individual participation. 
• Lowry Park Enhancement Project (West) 
Phase 2 (City of Tampa): Excavating a new 
pond, constructing littoral shelves planted with de-
sirable wetland species to promote nutrient uptake 
and enhance natural habitat, constructing areas to 
allow for removal of the heavier pollutants, and 
educating the public. Located upstream of Phase 
1, this project will provide additional water quality 
improvements and habitat enhancement for the 
watershed . The project proposes to construct a 
treatment pond that will collect stormwater runoff 
from a collection system along Sligh Avenue. 
• 29th Street Drainage Basin Improvement Pro-
ject (City of Tampa): The District is currently 
finalizing an interlocal agreement with the City of 
Tampa to design , construct, and maintain im-
provements to an existing stormwater attenuation 
system. It collects stormwater runoff from the 
1 ,700+-acre basin of heavy industrial , commercial 
and residential land uses. There are approxi-
mately 13 existing ponds which are interconnected 
via storm sewer pipes and ditches, and which 
stretch from Hillsborough Avenue to a final outfall 
into McKay Bay. 
The present stormwater runoff is known to con-
tain large amounts of heavy metals, nutrients, oils 
and greases, other toxins, and suspended solids. 
The drainage system was originally designed for 
stormwater attenuation to alleviate flooding and 
did not include features to promote the treatment 
of stormwater. 
Considering the size of the basin and its land 
use, it is expected that what little treatment may be 
occurring is providing minimal reduction of pollut-
ant loading . Increased treatment of stormwater 
runoff by modifying existing outfall structures to 
increase residence time; constructing sediment 
sumps for pollutant settling ; and adding vegetation 
for purposes of nutrient uptake will be accom-
plished . An analysis of the McKay Bay watershed 
will be performed . The project will also include a 
water quality sampling and analysis program for 
the purpose of analyzing the effectiveness of the 
improvements on the reduction of pollutant loads 
at the final outfall . 
• Safety Harbor (City of Safety Harbor): Rehabili-
tation of stormwater from the Mullet Creek Basin . 
The District contracted to perform the conceptual 
and detailed designs and oversee construction . 
The City will hire a contractor for the construction 
as well as provide perpetual operation and main-
tenance of the facility . Construction began in the 
early spring of 1994. 
Natural Systems Initiative - Activities under this 
initiative are directed toward assessing and improving 
biological conditions , habitat, and other elements of the 
natural system. SWIM made progress in habitat resto-
ration, natural systems assessment and short-term re-
search. 
Tampa Bay Aerial Mapping - A seagrass mapping 
effort was initiated for Tampa Bay in 1988 to monitor 
improvements to the Tampa Bay system as a result of 
the SWIM projects . This effort was the first comprehen-
sive mapping of submerged aquatic vegetation for the 
entire Bay area since 1982. True color photos were 
flown in December through January to capitalize on 
times of maximum water clarity and get the best light 
penetration . 
Areas of representative signatures were chosen and 
field checked for bottom composition . The photos were 
interpreted using three spatial coverages: sparse, con-
tinuous and patchy. After further ground-truthing it be-
came apparent that utilizing these three categories was 
not always accurate due to different species morphology. 
The process was adjusted to using only two categories : 
patchy and continuous. Maps prepared in 1988 were 
also adjusted to reflect these same categories so that the 
trend analys is could be performed . Representative ar-
eas were then looked at in the field during the spring of 
1991 to verify both presence and spatial dominance of 
the seagrass areas. These maps were photo-inter-
preted during 1991 through 1992. 
To continue the trend analysis for seagrass distribu-
tion , overflights were scheduled for the winter of 1992, 
but due to poor weather conditions the overflight was 
delayed until early 1993. Both Charlotte Harbor and 
Tampa Bay were photographed using true-color high 
altitude photography. Seagrass signatures were field 
verified for both water bodies, and photo interpretation 
has been completed for Tampa Bay. The subsequent 
GIS trend analysis began during December 1993 and 
finalized by January 1994. 
To provide more detailed site-specific information , 70 
transect locations were strategically selected to repre-
sent the Tampa Bay ecosystem. These transects are 
1,000 meters long with information collected at 100 
meter intervals. Besides noting which species was pre-
sent, blade length, water depth , epiphyte loading , and 
bottom composition were recorded at each data point. 
The transects were located by Loran so that they could 
be revisited during future mapping efforts ; presently an-
ticipated to be performed every two years . This site 
specific monitoring program has been continued for the 
70 transects with the addition of permanent markers 
installed at most of the transect locations. This will ease 
the relocation of the monitoring areas. The SWIM de-
partment is working closely with the Tampa Bay National 
Estuary Program in fine-tuning the site-specific monitor-
ing of seagrass populations within Tampa Bay. Cur-
rently the monitoring program is being reeva luated so 
that stat istically-valid design criteria are involved within 
the existing SWIM design . Further monitoring of the 70 
sites will continue with additional field work at a subset 
of the transects and an increase in frequency to address 
seasonal variations of the seagrass populations. 
Fisheries Research - In the spring of 1992, a fisher-
ies monitoring program was established by the District's 
SWIM staff to evaluate the impacts of coastal habitat 
restoration on local fish communities . Five sites have 
been chosen throughout the Tampa Bay area which 
have either been recently restored or are scheduled for 
future habitat enhancement. These sites include Cock-
roach Bay, E.G. Simmons Park, McKay Bay, Boca Ciega 
Bay, and Mangrove Bay. A control site has been estab-
lished at Delaney Creek, a relatively undisturbed estu-
arine/salt marsh ecosystem in west-central Hillsborough 
County. 
During the first year of the program, a passive , non-
destructive sampling technique using Breder traps was 
used to sample these areas . Unfortunately, many com-
mercially important fish species avoid these traps and 
were therefore absent from our observations. During the 
second year of the program, seining has been employed 
in order to obtain a more complete description of the fish 
communities at each of the five sites . Preliminary analy-
ses of the data indicate that the marsh-resident fish 
communities are highly similar among sites with similar 
salinity regimes , and are composed of the same species 
found at the control site . Abundances of fishes among 
the five sites are extremely variable and appear to be 
related to season. Although seining has only been per-
formed for a few months, a number of commercially- and 
recreationally-important fish and invertebrate species 
have been found at SWIM restoration sites, including 
snook, redfish , black drum, spotted sea trout, bay an-
chovy, menhaden , mullet, sheepshead , pink shrimp, and 
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squid . The monitoring program is currently ongoing and 
will require several more months of additional sampling 
before valid statistical analyses can be performed . 
Fisheries Enhancement - In an effort to achieve a 
more 'holistic' approach toward ecosystem restoration, 
the concept of fisheries enhancement at SWIM habitat 
restoration sites was explored in late 1993. By Novem-
ber 1993, a cooperative effort between the District, the 
Florida Power Corporation's Mariculture Center, and the 
Department of Environmental Protection's Florida Ma-
rine Research Institute at Port Manatee, resulted in the 
release of over 5,000 redfish during the commencement 
ceremony forthe Picnic Island habitat restoration project. 
Tentative plans have been made to continue this coop-
erative effort at both existing and future SWIM restoration 
sites around Tampa Bay. In orderto assess the success 
of stock enhancement, fisheries monitoring will be per-
formed for at least one year following each release . 
Habitat Restoration - The District has either com-
pleted or has under some phase of development 21 
habitat restoration projects. These progressive, interdis-
ciplinary projects typically combine habitat restoration 
and enhancement (including improved water quality 
through enhanced tidal flushing and/or water circulation) 
with stormwater treatment. Nearly all of the projects 
were constructed on public land and represent coopera-
tive efforts (both financially and in-kind services) be-
tween the District and a local government or state 
agency. The following are summaries of these and other 
on-going projects: 
• Cockroach Bay (Hillsborough County) - Resto-
ration and enhancement of selected areas from 
over 651 acres of publicly-owned property. The 
16-member Cockroach Bay Restoration Alliance 
(COBRA, a collection of representatives from fed-
eral, state, and local agencies/governments and 
private entities) has spearheaded the develop-
ment ofthree habitat strategies involving wetlands, 
uplands, and stormwater treatment. This ambi-
tious project is a large earth-moving habitat resto-
ration effort proposedto provide a mosaic of 
habitats typical of estuarine/coastal environments 
while helping protect and improve water quality of 
Cockroach Bay. Significant progress for the over-
all project has been made. Project activities in-
cluded : 
finalizing the design and securing permits for 
construction of Phase 1 a (habitat mosaics 
associated with the southwest shell pit and 
adjacent lands); 
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finalizing the design and submitting permit 
applications for Phase 1 b (stormwater treat-
ment pond and downstream intertidal wet-
land , southeastern reaches of site); 
continuing the water quality monitoring pro-
gram to evaluate water quality before and 
after project construction (paid for by Hillsbor-
ough County, with analyses performed by the 
District's Chemistry Section) ; 
continuing the in-house fisheries research 
study to evaluate fisheries utilization of the 
site before and after project construction ; 
continuing the incremental poisoning (via her-
bicide) of the exotic plant populations ; 
monitoring of upland test plots offour different 
habitats; 
installation of additional upland test plots us-
ing "salvage" or transplant materials from up-
land areas destined for destruction due to 
development (performed by volunteer private 
consultant Robin Lewis) ; 
holding public workshop to educate the public 
about the project and to solicit public input; 
removing solid waste from the saltern (using 
volunteer labor during the Coastal Cleanup); 
finalizing the concept plan for Phase II dealing 
predominantly with upland and freshwater 
habitats (design driven by the Upland and 
Exotic Plant Control Subcommittee, not the 
District); 
maintenance and expansion of the on-site 
nursery of upland and wetland plants for pro-
ject construction; 
in-progress negotiating of contracts with fed-
eral and state agencies to make available 
$855,407 in grant funds awarded to the Dis-
trict for the construction and monitoring of the 
project; 
development of a RFB for award of a contract 
to construct Phase 1 a; 
conducting many presentations and field trips 
for interested parties and several state and 
national conference groups; 
cooperating with the Tampa FDEP office to 
submit a $318,993 grant application to the 
state's Pollution Recovery Trust fund to help 
meet construction expenses. 
• E.G. Simmons Park (Hillsborough County) -
Located in southwest Hillsborough County, this 
336-acre park (103 upland acres, 233 wetland 
acres) was created during 1968-69 by dredge and 
fill operations . The goals of the Phase 1 restora-
tion project were to enhance 5.8 acres of existing 
wetlands on-site while restoring 7.2 acres of wet-
lands that previously had been lost due to fill 
operations. A one-acre island hammock was cre-
ated along with the 13 acres of intertidal and 
submerged wetlands. The project has provided 
habitats which previously were scarce or nonex-
istent in the park. Two 48" culverts were strategi-
cally placed to allow improved water circulation, 
tidal flushing, and movement of aquatic life 
throughout the parK's open water areas. Phase 1 
of this project was completed during December 
1990. 
During the summer of 1993, a Phase 2 project 
was implemented by District staff, Park staff, and 
volunteers. Phase 2 involved the installation of an 
additional culvert at one end of one of the project 
sites, thereby improving tidal flow through the site 
and to an adjacent open water basin; and the 
enhancement of the one-acre island hammock 
through the addition of both understory and over-
story plants . Two additional coastal hammocks 
were planted and "top-of-bank" (adjacent but up 
slope of intertidal wetland communities of Phase I) 
plant species were installed . All of the 4,300 plants 
(18 species) were installed by volunteers . 
This project will continue to be a cooperative 
venture by the SWIM Department and the Parks 
and Recreation Department of Hillsborough 
County. Supplemental plantings in developing 
coastal hammocks may occur. Plant and fisheries 
monitoring continued through 1994. 
• Mangrove Bay (City of St. Petersburg) - Located 
in Pinellas County on a tract owned and managed 
by the City of St. Petersburg , the 13.5-acre Phase 
1 of this project was completed during August 
1991, and consisted of: 
removal of nuisance and exotic vegetation; 
excavation of areas to intertidal elevations , 
creating meandering tidal creeks , open water 
features, and wide marsh platforms; 
preservation of existing native habitats (up-
land hammock and wetlands) ; 
provision of treatment for stormwater draining 
from adjacent residential areas ; 
improvement of tidal flushing and water qual-
ity to existing wetlands; 
creation of shallow water and intertidal wet-
lands by filling a deep ( 30 feet) 10.3- acre 
borrow pit; and 
recycling of trunk and limb portions of the 
Australian pine trees as firewood (available 
free for the public) and mulching portions of 
the melaleuca and Brazilian pepper as a part 
ofthe City's and Pinellas County 's free mulch-
ing program. 
• Phase 2, a half-acre intertidal salt marsh, was 
planted by volunteers in April 1992 on excavate 
deposited in the borrow pit. In addition , the site of 
Mangrove Bay Phase 3 was identified and survey 
work begun setting the stage for development of a 
Phase 3 restoration plan , which is envisioned to 
include: long, linear marshes bordering the fair-
ways of Mangrove Bay Golf Course , with (as ap-
propriate) swale systems to polish stormwater 
runoff prior to its introduction to Tampa Bay; tidal 
passes to improve circulation , water quality and 
animal use of two borrow pits; filling of (at least 
portions of) borrow pits, with creation of intertidal 
marsh platforms; establishment of habitat mosa-
ics ; removal and recycling of Brazilian pepper and 
melaleuca trees. District crews are anticipated to 
construct the project for at least 50% less than 
private contractor fees. Fisheries monitoring of 
Phase 1 continued throughout 1994 and may be 
expanded to include evaluation of Phase 3. 
• Boca Ciega Tract (Pinellas County) - This coop-
erative project between the SWIM Department and 
Pinellas County is located in southwest Pinellas 
County. The approximately 200-acre tract abuts 
Boca Ciega Bay and harbors a valuable combina-
tion of uplands as well as freshwater and brackish 
water wetlands. The goal of the project is to pro-
vide stormwater treatment of upstream residential 
runoff while creating low salinity (oligohaline) en-
vironments . Exotic plants were removed from the 
project site , marsh platforms and tidal channels will 
be excavated, sheet flow of freshwater will be 
restored through existing mangrove and salt 
marshes , and about 5,000 native marsh plants will 
be planted throughout the project. Recent land 
purchases for the park provide the opportunity to 
expand the project thereby enhancing more exist-
ing mangrove wetlands than possible with the old 
design . 
• Peanut Lake (Manatee County) and South Par-
cel (Hillsborough County) - SWIM has coordi-
nated with the FDEP (Pollution Recovery Trust 
Fund Program) to help develop and implement two 
important habitat restoration projects : 
• Peanut Lake (Phase 1): Located in northwestern 
Manatee County, Peanut Lake is a seven-acre, 
sluggishly tidal lake filled with 6-18" of fine grained 
sediments from an unauthorized filling during the 
construction of Port Manatee in 1968-69. During 
the dredging , it was recognized that a supplemen-
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tary channel to Round Pond (a one-acre shallow 
pond northwest of Peanut Lake) would greatly 
enhance the pond and increase fisheries produc-
tivity of the site and this was also performed. 
After completion of the dredging , volunteer avi-
fauna monitoring resumed by the Manatee County 
Chapter of the National Audubon Society. Under 
the District's coordination, the volunteers have 
amassed over 18 months of pre-restoration data, 
to be followed by at least 18 months of post-resto-
ration data. These data should help assess the 
effectiveness of the restoration effort. In addition, 
fisheries research was resumed by the University 
of South Florida. 
• South Parcel: See page 14 and 15 of this docu-
ment. 
• MacDili Air Force Base (United States Air 
Force) - The cooperative relationship between the 
District and the U.S. Air Force represents a rare 
opportunity to work with a military branch of the 
federal government for environmental enhance-
menUrestoration. An historical lagoonal site in the 
southeast reaches of MacDili Air Force Base is the 
project site. The lagoonal system is being restored 
and existing habitats enhanced via exotic plant 
removal and grading to high and low intertidal 
elevations. 
As available, Air Force personnel have as-
sisted District crews with project construction. We 
are anticipating that volunteers will plant the vege-
tation needed for the project. If construction funds 
remain after completion of this project, a Phase 2 
project will be pursued . 
• Picnic Island (City of Tampa) - Picnic Island is a 
96-acre public park owned and operated by the 
City of Tampa. The project involves the removal 
of exotic vegetation and the development of tidal 
channels, open water features, high and low 
marsh platforms, and a design that will help treat 
stormwater runoff prior to discharge to the bay. 
City of Tampa crews began clearing during early 
1992. Construction resumed in late November, 
1992 and continued into the Spring of 1993. Vol-
unteer groups installed a total of 36,000 marsh 
plants, along with 2,000 red mangrove trees. In 
addition, during the dedication ceremony, Florida 
Power Corporation provided 5,000 juvenile redfish 
which were released within the site. Quarterly fish 
monitoring and monthly seine sampling are per-
formed to monitor the success of the project in 
providing suitable habitat for fish populations and 
to monitor the health of the redfish released. 
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• Wolf Branch Creek (Hillsborough County) - The 
District began review and planning for a large 
interdisciplinary project involving 1080 acres of 
submerged, shoreline, riverine, and upland habi-
tats located in this southeastern reach of Tampa 
Bay. This tract was purchased by the Hillsborough 
County Environmental Lands Acquisition and Pro-
tection Program during the fall of 1993. The site 
harbors wonderful opportunities for large scale 
habitat enhancemenUrestoration , allowing the de-
velopment and preservation of important coastal 
habitat mosaics. Wolf Branch Creek, along with 
the Cockroach Bay site, will be an important focus 
of SWIM for the future . 
• Osgood Point (City of Gulfport) - During August 
of 1993, the District, with the City of Gulfport and 
the FDEP, entered into a cooperative agreement 
for this 8.8-acre project. The City-owned tract, 
being developed as a passive or "green space" 
park, is a product of old dredge and fill activities 
which harbors a combination of (essentially) 
cleared uplands and adjacent estuarine wetland 
habitats. The tract borders the southwestem limits 
of Clam Bayou, a shallow natural sub-bay of Boca 
Ciega Bay. Habitat values of the project site have 
been further decreased due to fill activities (includ-
ing solid waste along shorelines), construction of 
a marina adjacent to the site, some establishment 
of exotic plant species , and surrounding develop-
ment. 
The design includes tidal channels , high and 
low intertidal marsh platforms, island hammocks, 
and improved water quality of the area via culvert 
placements to increase tidal flushing . The project 
is presently under construction. 
• Harbor Palms Park (City of Oldsmar) - This is 
one of three publicly-owned parcels of the City of 
Oldsmar prioritized for the cooperative develop-
ment of habitat enhancement and restoration pro-
jects for the northem reaches of Old Tampa Bay 
(Safety Harbor area) . 
This initial project involves a 34-acre parcel 
located east and adjacent to the mouth of the Lake 
Tarpon Canal , adjacent to the northeastern 
reaches of Possum Branch, which will be devel-
oped by the City as a passive or "green space" 
park. The tract harbors a combination of upland 
and estuarine wetland habitats which have been 
degraded by fill activities, excavation of stormwa-
ter detention pond, establishment of eyotic vege-
tation, and surrounding development. The project 
involves the redesign of the stormwater detention 
pond, providing improved habitat values without 
compromising the pond's stormwater functions. 
The new stormwater pond will : provide a redistri-
bution of stormwater as sheetflow across marshes 
of the tract; establish low and high intertidal marsh 
platforms; improve water quality within and down-
stream of the pond (improving stormwater polish-
ing while improving circulation within the more 
intertidal stormwater pond); and provide nursery 
grounds and habitat for marine species. Other 
components of the project will create additional 
tidal channels , high and low intertidal marshes, 
salterns, transitional habitats, and island ham-
mocks (i.e., habitat mosaics). 
• Jungle Prada Park (City of St. Petersburg) - A 
relatively small (3-acre), but highly- visible and 
intensely-used recreational area located in west-
central St. Petersburg on Boca Ciega Bay, the park 
is composed of a boat ramp, an adjacent embay-
ment, and an open field . Several habitat types 
currently exist on the property, including uplands 
and small patches of mangrove fringe, high salt 
marsh, and high energy beach . The goal of this 
project is to enhance the park's ecological value 
through the creation of intertidal wetlands. The 
specific objectives of this project are to excavate a 
small tidal channel through the open field and to 
revegetate newly-created intertidal platforms . Rip 
rap will be placed along one of the seawalls facing 
the embayment to provide hard-bottom refugia . 
The overall result will be the creation of approxi-
mately one acre of new intertidal wetlands and an 
increase in flushing between the embayment ad-
jacent to the boat ramp and Boca Ciega Bay. The 
project was completed in early summer 1994. 
• Terra Ceia Causeway (Manatee County) - A 
cooperative project with the Florida Department of 
Transportation (FOOD, exotic vegetation along 
both sides of the Terra Ceia Causeway was re-
moved ; grades lowered to an elevation where 
exotic vegetation is less likely to recolonize; and 
wetland species (Spartina patens and Paspa/um 
vaginatum) planted, thereby inhibiting re-estab-
lishment of exotic plants . Existing native species 
on site such as cabbage palms will be preserved 
and incorporated into the habitat mosaic design 
inherent in all SWIM projects. Construction began 
in late winter 1993 and was completed in early 
summer 1994. 
• Braden River Park (Manatee County) - A coop-
erative agreement is being developed to restore 
approximately 30 acres of a larger 81.20-acre 
parcel located on the Braden River and owned by 
Manatee County. The restoration plan will include 
removal of clusters of exotic species and the de-
velopment of open tidal channels , high and low 
riverine marsh platforms and a design that will 
improve and treat stormwater runoff prior to re-
lease into the Braden River. A site assessment 
was completed in early 1994, and construction is 
tentatively scheduled for winter 1995. 
Natural Systems Assessment - Protection of natu-
ral systems is certainly more cost-effective than restora-
tion of altered systems. Data obtained through this work 
will provide resource managers and local govemments 
the tools necessary to guide restoration and ensure 
protection of the remaining natural systems around the 
bay. 
• Fisheries Research: Peanut Lake of the Hen-
dry Fill Site - The District has been under contract 
with the University of South Florida for research 
services since August , 1989. The University was 
contracted to perform 18 months of biological sam-
pling to evaluate the effectiveness of a restoration 
project for Peanut Lake . The research involves 
evaluation of fisheries utilization of Peanut Lake 
prior to and after restoration . The study originally 
was designed with six months of pre-restoration 
data and 12 months of post-restoration data . The 
original contract provided the option to extend the 
study if deemed worthwhile . Sampling began dur-
ing September 1989 and continued through Feb-
ruary 1991 . All sampling to date represents 
pre-restoration data . The extra 12 months of pre-
construction data is due to permitting and con-
struction delays. 
SWIM recognizes the importance of following 
through and completing the evaluation of the effec-
tiveness of the restoration effort . The value of the 
southeastern reaches of Tampa Bay for fisheries 
production is well known . This work provides the 
opportunity to document the effectiveness of a 
restoration project for improving fisheries re-
sources of the bay. Sampling through the fall of 
1993 has yielded impressive catches by diversity 
and abundance , hinting at distinct improvements 
(vs pre-restoration) of fisheries utilization of the 
site . 
• Light Requirements of Seagrass: Mote Marine 
Laboratory - The study consists offour sites within 
Tampa Bay at permanent seagrass beds which 
are continuously monitored , every fifteen minutes, 
for light amounts so that the minimum light levels 
necessary to sustain seagrass populations can be 
determined . This will help drive the pollutant load 
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reduction models established forthe Bay. The first 
report was received by December 1993 as sched-
uled . Work continued through 1994. 
Bay Management Initiative - Activities under this 
initiative are directed toward implementing the initial 
work plan and preparing a long-range, 5-year plan . Bay 
Management also includes promoting adoption and en-
forcement of laws and regulations needed to implement 
the Water Quality, Natural Systems and Development 
and Public Use initiatives of the plan. Development and 
implementation of an effective long-term process for the 
comprehensive management of Tampa Bay is the goal 
of this initiative. 
The District's SWIM program will be a central focal 
point for the implementation of this framework, including 
the development of Pollutant Load Reduction Goals 
(PLRGs) . The term PLRG refers to targeted reductions 
in pollutant loadings to a waterbody. For healthy water-
bodies, PLRGs can also mean the establishment of 
allowable pollutant loadings that will maintain the desired 
water quality and biological diversity. A Watershed Man-
agement Strategy for the formation of PLRGs for the Bay 
has been developed in close coordination with the 
Tampa Bay National Estuary Program. 
The Tampa Bay Watershed Management Strategy is 
an evolving process involving the District, FDEP, EPA 
and local governments participating in both the SWIM 
and TBNEP programs. The Watershed Management 
Strategy and its companion Bay Management Strategy 
are key elements of the Comprehensive Conservation 
and Management Plan (CCMP) under development 
through the TBNEP. Work on these strategies will con-
tinue into 1994. 
For more information contact Michael Perry, 
SWFWMD's SWIM Department (813) 985-7481 . 
ANNUAL UPDATE OF TAMPA BAY 
CHLOROPHYLL-A 
CONCENTRA TIONS 
The green plant pigment chlorophyll-a is a measure 
of the amount of phytoplankton present in the water 
column . Phytoplankton is one of several major forms of 
plants that exist in Tampa Bay and most other estuaries. 
Other major plant types are submerged seagrass, 
macro-algae and benthic micro-algae. The different 
plants can be viewed as being in competition with each 
other for required resources such as light and nutrients. 
Studies conducted in several urbanized estuaries have 
shown that excessive loading of nitrogen generally is 
accompanied by an increase of phytoplankton and 
macro-algae, including epiphytic and drift macro-algae, 
and by a reduction of seagrass. Relatively little is known 
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about the response of benthic micro-algae to changes in 
nutrient availability. From a resource perspective , the 
loss of seagrass means a loss of essential habitat for a 
multitude of marine animal species. Therefore, the 
amount of chlorophyll-a present in the water column not 
only measures phytoplankton biomass, but also gives a 
general understanding of resource competition within the 
Tampa Bay ecosystem. 
ABM Chlorophyll-a Targets - Recognizing that chlo-
rophyll-a can be used as an effective means to monitor 
water quality in Tampa Bay and to protect its natural 
resources , such as seagrass, the ABM Task Force on 
Resource-Based Water Quality in 1989 established 
yearly average chlorophyll-a target concentrations for 
the four major subdivisions ofTampa Bay (Table 1). The 
targets chosen for the four subdivisions were based on 
monthly measurements by the Hillsborough County En-
vironmental Protection Commission (EPC) during a five-
year period , 1984 through 1988. The 1989 State of 
Tampa Bay report (pages 38-39) gives a detailed discus-
sion of the process used to establish the target concen-
trations. Six years of Tampa Bay chlorophyll-a data are 
now available from the EPC monitoring program after the 
targets were selected. Comparisons between the tar-
gets and the 1989 through 1994 measured annual aver-
ages, as well as the six-year average are shown in Table 
1. It should be noted that the chlorophyll-a data shown 
in Table 1 forthe years 1990 through 1993 was corrected 
in 1994 by the EPC laboratory and , therefore , does not 
agree with previous versions of this table . 
Table 1. 
I IE] aTB MTB LTB 
I TARGET VALUE 115.0 10.0 8.0 4.0 
1989 114.5 9.9 8.0 II 5.1 
1990 113.1 9.8 7.8 114.2 
1991 113.9 8.8 7.1 II 3.7 
I 1992 1112.1 7.6 6.1 4.2 
1993 9.9 7.7 6.0 3.6 
1994 16.7 10.0 10.1 I 5.6 
AVERAGE 1989-94 13.4 II 9.0 7.5 4.2 
Chlorophyll-a targets and EPC-measured annual average concen-
trations (ug/I) for the major subdiv isions of Tampa Bay (1-!'3=Hillsbor-
ough Bay; OTB=Old Tampa Bay; MTB=Middle Tampa Bay; 
L TB=Lower Tampa Bay) . 
I 
I 
I 
The correction increased the averages in all cases, 
however, a general trend toward lower values is still 
evident for all subdivisions through 1993. For example, 
the corrected 1993 averages were between 10 to 34 
percent lower than the selected target values. Gener-
ally, the corrected 1993 values were the lowest reported 
annual average chlorophyll-a concentrations for all sub-
divisions for the entire 20-year record maintained by 
EPC. It is possible, however, that the reported averages 
for 1993, even after corrections, could be underestimat-
ing the actual amount of chlorophyll-a in the bay. This 
appears to be the case for Hillsborough Bay. A compari-
son between the City of Tampa (COT) chlorophyll-a 
record and the corrected EPC record for Hillsborough 
Bay (Figure 1) suggest good agreement for all years 
except 1993. Based on City of Tampa measurements, 
it does not appear that the 1993 average for Hillsborough 
Bay was much different from the 1992 average . Perhaps 
a better estimate of the 1993 Hillsborough Bay average 
would be closer to 12.0 ug/I than the reported 9.9 ug/I. 
Figure 1. 
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Comparison of monthly chlorophyll·a concentrations measured by 
EPC and COT in Hillsborough Bay, January 1989 through Novem· 
ber 1994. 
The recent trend of decreasing chlorophyll-a aver-
ages was broken in 1994 (Table 1 and Figure 3) . Some 
of the increase in the 1994 averages may be attributed 
to modifications to the EPC's chlorophyll measurement 
method, which were initiated in the spring of 1994. 
However, as shown in Figure 1, the City of Tampa 's 
chlorophyll-a record for Hillsborough Bay also displays 
elevated concentrations during 1994. The 1994 in-
crease was probably caused , to a large extent, by an 
increased supply of nutrients (nitrogen) during the sum-
mer of 1994. Calculated nitrogen loading from external 
sources for 1994 is not yet available, however it can be 
assumed, based on the higher than usual rainfall this 
summer, that the 1994 loading was greater than that for 
the most recent years . River discharge and runoff from 
the land , as well as rain falling directly on the bay, are 
important sources of nutrients to the bay. The wet-sea-
son rainfall (June through September) at Tampa Intema-
tional Airport totaled 33.9 inches in 1994, which is the 
highest wet- season rainfall amount since 1982 (Figure 
2) . It is apprOximately 7.2 inches above the average 
wet-season rainfall over the last 45 years . Therefore , 
considering the high amount of rain during the most 
active growing period of Bay phytoplankton , it is not 
surprising that chlorophyll-a concentrations were ele-
vated in 1994 compared to the recent years . However, 
even with the high summer rainfall, the 1994 average for 
Old Tampa Bay was still at the target level (Table 1) . 
The 1994 averages for the remaining subdivisions were 
above the respective targets . 
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Tampa International Airport , 1950 through 1994. 
Long-Term Chlorophyll-a Record - The long-term 
chlorophyll-a record forTampa Bay starts in 1953 (Figure 
3) . The record is based on measurements by several 
organizations using different sampling frequency and 
station locations , but generally similar methodologies . 
However, sections of the record shown in Figure 3 were 
adjusted in 1994 to account for potentially underesti-
mated measurements caused by methodological short-
comings. It is believed at this time that the data shown 
in Figure 3 best describes the true long-tenn Tampa Bay 
chlorophyll-a record . Generally, relatively low values 
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were found in all major sections of Tampa Bay prior to 
the late 1960s. After an elevated period of approximately 
15 years, values decreased dramatically between 1982 
and 1984 in all subdivisions of the bay. The recent 
concentrations appear similar to levels found during the 
early portion of the long-term record . 
Figure 3. 
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The cause of the large chlorophyll-a reduction in the 
early 1980s is not completely understood , but it is almost 
certainly linked to a substantial reduction in nitrogen 
loading from anthropogenic sources. These reductions 
were the result of management actions taken a decade 
or longer ago, specifically to reduce the impact by do-
mestic wastewater and fertilizer industry effluents. In 
addition, recent nitrogen loading reductions from fertil-
izer storage facilities and shiploading terminals located 
in Hillsborough Bay, and from domestic wastewater 
plants in Old Tampa Bay should have contributed to 
lower chlorophyll-a levels. Also, secondary effects re-
sulting from anthropogenic nitrogen reductions may 
have become increasingly important in the control of 
chlorophyll-a. These effects, which often are called 
"natural control processes", directly or indirectly impact 
the phytoplankton population of Tampa Bay. For exam-
ple, as a result of the nitrogen loading reductions and the 
reduced phytoplankton biomass, less phytoplankton-de-
rived organic matter should settle on the bottom. The 
demand for oxygen by benthic organisms to remineralize 
the organic matter will decrease and as a result benthic 
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oxygen conditions should improve. This will help to 
stabilize the benthic community and benthic organisms, 
many of which feed directly on phytoplankton, may then 
colonize areas of the bay bottom previously unfit as 
habitat. Further, improved bottom oxygen conditions 
may, specifically in areas with sediments of high organic 
content, augment the sediment denitrification process 
and increase the release of nitrogen to the atmosphere, 
thereby effectively reducing the amount of recycled ni-
trogen readily available for phytoplankton uptake. 
The scenario of reduced loadings agrees with the 
nitrogen loading/chlorophyll-a concept established in 
other estuaries and laboratories. It is unlikely that mete-
orological conditions, specifically rainfall amounts, could 
have caused the large reduction of chlorophyll-a seen in 
the early 1980s. Nevertheless, the substantial chloro-
phyll-a reduction suggests a recovery of Tampa Bay 
water quality and the potential for significant natural 
seagrass recolonization . Please see articles on pages 
10 and 11 in this report which specifically discuss the 
recent increase of Tampa Bay seagrass cover. 
Ecological Considerations - The trend of decreasing 
chlorophyll-a and phytoplankton biomass implies that 
carbon production by the phytoplankton community also 
has been reduced in Tampa Bay. The long-term phyto-
plankton production record maintained by the City of 
Tampa's Bay Study Group supports this conclusion . The 
current rate of production is approximately half of the 
rates recorded during the early and mid 1980s. In addi-
tion , a large biomass reduction of drift macro-algae may 
have occurred recently in Tampa Bay. Although little is 
known of bay-wide macro-algae trends, the City of 
Tampa's Bay Study Group has monitored biomass and 
species composition of these algae in Hillsborough Bay 
since the early 1980s. Results from this study indicate 
a substantial reduction of biomass during the last several 
years. The reductions seen in both phytoplankton and 
macro-algae will affect the energy transfer to higher 
trophic levels in the food web and lead to a potential 
restructuring of the Tampa Bay ecosystem. The reduc-
tions in phytoplankton and macro-algae should benefit 
seagrass growth and allow for the expansion of seagrass 
meadows, ultimately resulting in a more abundant sea-
grass-dependant animal community . However, both 
phytoplankton and macro-algae are important primary 
producers which support their own unique animal com-
munities. These communities could experience de-
creases in numbers as a result of the diminished algal 
populations . 
For more information contact Roger Johansson, City 
of Tampa Bay Study Group (813) 247-3451 . 
ENVIRONMENTAL BREAKFAST-
TAMPA BAY DAY IN 
TALLAHASSEE - 1994 
The Tampa Bay Regional Planning Council and its 
Agency on Bay Management hosted its first "Environ-
mental Breakfast" for legislators on March 2, 1994. This 
was also the day that the st. Petersburg , Clearwater and 
Greater Tampa Chambers of Commerce held Tampa 
Bay Day to allow local business and citizen groups to 
brief legislators on community issues. The Environ-
mental Breakfast was able to focus legislators' attention 
on Bay issues, including the Agency's adopted legisla-
tive issues. The 1993 State of Tampa Bay report was 
distributed . Attenders enjoyed quiche made with sea-
food provided by Ms. Judy Geiger of the Florida Conser-
vation Association and by Mr. Ken Hartley and Mr. Mark 
Taylor of the Organized Fishermen of Florida , ABM 
members. In addition to those of the Agency, the Tampa 
Bay National Estuary Program and the Southwest Flor-
ida Water Management District's Surface Water Im-
provement and Management Program (SWIM), Tampa 
Bay P.O.R.T.S., the Florida Marine Research Institute 
Florida Department of Environmental Protection, organ~ 
ized Fishermen of Florida ; and the Florida Game and 
Fresh Water Fish Commission provided staff and dis-
plays to further enlighten the attenders. Sponsors of the 
event included Cargill Fertilizer, Inc.; the Southwest Flor-
ida Water Management District; Tampa Bay National 
Estuary Program; and Tampa Electric Company. 
The Agency's legislative priorities focussed on main-
taining funding for SWIM and Tampa Bay P.O.R.T.S.; on 
revisions to the rules regarding licensure and discipline 
of harbor pilots; and on the establishment of a Vessel 
Information and Positioning System for Tampa Bay. 
ATMOSPHERIC DEPOSITION IN 
TAMPA BAY 
As recently as 1991 , scientists and resource manag-
ers assumed that atmospheriC deposition had minimal 
effect on water quality in Tampa Bay. However, a re-
cently completed nitrogen loading budget conducted for 
the Tampa Bay National Estuary Program (TBNEP) 
suggests that up to 27 percent of the nitrogen entering 
the bay comes from wetfall and dryfall directly deposited 
to the Bay's surface alone, making this source second to 
only stormwater as the largest bay loading source . If 
analyses include atmospheric deposition to the sur-
rounding watershed (which enters the bay through 
stormwater) U.S. Environmental Protection Agency-
sponsored studies indicate that as much as 67 percent 
of the total nitrogen load delivered to the bay originates 
from atmospheric deposition . 
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Atmospheric deposition also conveys toxic sub-
stances, including heavy metals , PCBs, PAHs and pes-
ticides . A recent toxic materials loading budget for 
Tampa Bay indicates that atmospheriC deposition is a 
major source of cadmium , chromium, and copper, and 
contributes to iron , lead , mercury and zinc loadings. 
Atmospheric deposition is the only measured source of 
PCBs and contributes to chlordane, DDT, and dieldrin 
loadings. Ongoing monitoring in Tampa Bay sponsored 
by TBNEP and local governments will better define the 
spatial distribution of atmospheric deposition of nutri-
ents, heavy metals and pesticides throughout the water-
shed . 
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Stationary facilities, chiefly coal-burning power 
plants , in the Tampa Bay watershed are major sources 
of nitrogen oxide (NOx) emissions, totalling approxi-
mately 98,000 tons/year for the nine-county area sur-
rounding the Tampa Bay watershed. Mobile sources of 
NOx (vehicles) are also substantial in the Tampa Bay 
watershed, contributing approximately 45 ,000 tons per 
year. However, the relationship between nitrogen and 
toxic materials emissions sources and deposition in the 
Tampa Bay area is yet to be determined . 
Management Options: To effectively manage and 
reduce deposition, efforts must be coordinated at the 
regional and national level, since airbome pollutants 
often originate hundreds (or thousands) of miles from 
their destination . The TBNEP is currently developing 
potential management options to address atmospheric 
deposition to Tampa Bay. The strategy will emphasize 
long-range planning and permitting; energy conserva-
tion; public education; and monitoring and research . 
A proposed air transport/deposition modeling study 
will address the following questions: 
• How much of the nitrogen and toxic materials 
emitted annually from sources within the Tampa 
Bay watershed are subsequently deposited in the 
bay or its watershed? 
• VVhat are the relative contributions of remote vs . 
local sources of NOx and toxic materials to depo-
sition in the watershed? 
Answers to these questions are crucial to develop-
ment of long-range strategies for improving and main-
taining water and sediment quality in Tampa Bay. 
For more information contact Holly Greening , TBNEP 
(813) 893-2765. 
THE TAMPA BAYWATCH PROGRAM 
Tampa BAYWATCH is a non-profit environmental 
stewardship program which utilizes trained professional 
staff to monitor and protect the bay, and to coordinate 
public restoration and protection activities. It provides a 
conduit for community groups and organizations to par-
ticipate in restoration and protection efforts. Tampa 
BA YWATCH has coordinated hundreds from community 
groups, scout troops, high schools and other interested 
individuals to partiCipate in monitoring and restoration 
activities, including salt marsh plantings; shorebird nest 
site protection ; storm drain marking ; wildlife rescue; and 
resource monitoring . 
The Tampa Bay National Estuary Program provided 
funding to Tampa BAYWATCH to initiate a Conservation 
Corps network to facilitate government restoration pro-
grams using community volunteers. The Hillsborough 
Community College will also participate with Tampa 
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BA YWATCH by training team leaders for restoration 
events. Tampa BAYWATCH also promotes early iden-
tification of environmental problems by providing a 
"steward" to patrol and monitor Tampa Bay. 
The program coordinated the first habitat restoration 
event in Boca Ciega Bay to replace marsh communities 
impacted by the August 10, 1993 oil spill. In Oldsmar, 
160 volunteers returned four acres of wetlands back to 
Tampa Bay. In December, volunteers organized 
through Tampa BAYWATCH planted about 6,000 salt 
marsh plants into the Osgood Point restoration project. 
Tampa BAYWATCH is coordinating the estab-
lishment of salt marsh and mangrove nurseries within the 
bay region 's high school ecology or science clubs. The 
first coastal plant nursery, currently under construction 
at Lakewood High School and supported through the 
Tampa Bay National Estuary Program, will provide the 
plants and volunteers necessary to support ongoing 
public habitat restoration projects. 
The City of Clearwater has supported Tampa BAY-
WATCH to protect and maintain the Clearwater Island-
25 sanctuary. This fall, a major volunteer event , possibly 
the largest in the country, was coordinatej with the 
National Audubon Society to remove monofilament fish-
ing line and other debris from 27 Gulf Coast bird sanctu-
aries. 
A Storm Drain Marking Program stencils the cement 
caps over the top of storm drains to identify to area 
residents that whatever goes down the storm drains 
potentially can affect water quality in our rivers and bays . 
A partnership with Bayfront Medical Center and Tampa 
BA YWATCH used inner-city youth to stencil 36 storm 
drains in St. Petersburg , receiving significant attention 
from local newspaper and television media . 
Tampa BAYWATCH coordinated the second annual 
Great Bay Scallop Search , a resource monitoring pro-
gram where volunteers snorkeled throughout the lower 
Tampa Bay area to count bay scallops. The volunteer 
event, held on August 27 , was designed to provide a 
baseline of valuable information in order to document 
bay scallop recovery . This event was a fantastic oppor-
tunity forthe community to take an active role in resource 
monitoring and restoration . 
To help promote restoration and protection of the 
Palm River area , Tampa BAYWATCH, with support pro-
vided by the Palm River Management Committee, has 
established a Palm River Steward to monitor conditions 
within this area ofTampa Bay. Years of dumping , dredg-
ing, and water control projects have left the Palm River 
and McKay habitats severely altered . Through public 
education and by sponsoring public involvement activi-
ties such as storm drain marking programs, shoreline 
restoration and cleanups , wildlife enhancement and 
other stewardship activities, Tampa BAYWATCH plans 
to bring more attention to this vital area of our Bay. 
We also educate and involve the public through infor-
mational program broadcasts on PBS and local cable 
television stations. We strive to work with our county and 
state agencies to act as an information and reporting 
source in protecting our waterways from continued pol-
lution and misuse of these fragile resources here in our 
backyard . 
For more information or to partiCipate in future initia-
tives contact Peter Clark, Tampa BA YWATCH (813) 
896-5320. 
u.s. COAST GUARD MARINE 
SAFETY OFFICE REPORT 
Various actions by the U.S. Coast Guard and other 
entities responsible for shipping traffic within Tampa Bay 
have improved the margin of navigational safety: 
1. The Tampa Port Authority has recently upgraded 
their Vessel Traffic Advisory System, which includes 
announcing the transit times and vesse l particulars fo r 
outbound and inbou nd vessel to any vessel or company 
requesting the information. They have also obtained 
VHF-FM recording equipment and are now recording all 
transmissions on Channel 13 to assist in accident inves-
tigation . The number of participants has increased 
greatly and includes most of the principal commercial 
users with in the port . 
2. The Coast Guard has initiated a Federal Rule to 
requ ire vessels of 500 gross tons and larger to transmit 
secu ri ty calls on VHF-FM at specific points during their 
trans it of Tampa Bay. The security ca ll conta ins the 
following information : name of vessel; if engaged in 
towing , the nature of the tow; present location ; direction 
of movement; and name of the next waterway or channel 
the vessel will transit. This rule making process was 
initiated to assist the vessel master and to inform them 
of what they can expect during their trans it. This federal 
rule will take effect in the near future , replaCing the 
voluntary security call system currently in place . 
3. In add ition to the recording of VHF-FM Channel 
13 by the Tampa Port Authority , the Coast Guard Group 
in St. Petersburg and Gulfcoast Trans it Corporation have 
also begun recording bridge-to-bridge transmissions. 
This should ensure coverage of the entire Tampa Bay 
area and would help in reconstructing accidents and near 
misses . 
4. Marine Safety Office Tampa has placed operating 
restrictions on single-hulled tank vessels transporting 
low API oil. This oil has a tendency to sink when spilled 
into the water, making cleanup more difficult. These 
restrictions establish minimum visibility Criteria, require 
the testing of navigational equipment prior to entry in the 
port, and require the vessel to be capable of conducting 
emergency towing operations. The master of the vessel 
is also instructed to coordinate the transit with other 
vessel traffic to minimize meeting , crossing , or passing 
situations. These restrictions increase safety during the 
vessel 's movement through Tampa Bay. 
5. The Coast Guard has established a Regulated 
Navigation Area for Egmont Channel. This federal rule 
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restricts vessels with a draft of 36 feet or more from 
meeting or passing other vessels while in the confines of 
Egmont Channel. The Egmont Channel has experi-
enced shoaling between buoys 9 and 14, effectively 
narrowing the channel. This ruling will take effect in the 
near future and will increase safety by helping to prevent 
groundings in that area. This rule is temporary and will 
be suspended when the channel is dredged to its proper 
depth and width. 
6. The Coast Guard has established a Regulated 
Navigation Area to restrict the transit of vessels with a 
beam of 110 feet and greater. These vessels , due to 
their size and configuration, have unique maneuvering 
characteristics. To increase safe navigation, the Captain 
of the Port will establish safety zones around these 
vessels, allowing their transit without meeting or passing 
other vessels . This federal rule will also take effect in the 
near future. 
7. Many terminals within Tampa Bay have dredged 
their docks and channels to allow for larger, deeper draft 
vessels to call on the Port of Tampa. 
For more information contact Captain Richard Har-
bert, Tampa Marine Safety Office (813) 228-2191 . 
TAMPA BAY P.O.R.T.S. 
(Physical Oceanographic Real-Time System) 
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Greater 
Tampa Bay Ma-
rine Advisory 
Council 
(GTBMAC) acts 
as the board of di-
rectors . \/\/hen the 
GTBMAC took 
over operation of 
the program it en-
tered into a cooperative agreement with the University of 
South Florida - Department of Marine Science (DMS), 
the DMS provided the Tampa Bay P.O.R.T.S. a "home" 
designed and built to meet the special needs of the 
system. The actual data collection and dissemination 
equipment was moved to the DMS early in 1994. 
The creation of P.O.R.T.S. and the new facilities 
provided by DMS have added a new dimension to the 
Tampa Bay P.O.R.T.S. The System is a soph isticated 
mixture of computers, with special needs requiring a 
unique environment to maintain the proper operation of 
the system. The DMS has met and exceeded those 
special needs. In addition, the DMS has provided a 
means by which the enormous amount of data collected 
by the system can be stored and made available to the 
public. In conjunction with the creators of PORTS at the 
National Ocean Service/NOAA (NOS), the DMS has 
created a menu-driven data retrieval system which 
makes all of the Tampa Bay P.O.R.T.S. data available 
on line via the Intemet (the now famous "information 
highway"). 
The combination of Tampa Bay P.O.R.T.S. and the 
ongoing research programs at DMS has created a 
unique setting for the marine instrumentation industry. 
Many instrument manufacturers have come to the 
P.O.R.T.S. facility DMS facility in st. Petersburg to test 
their new products in situ, to compare the results with the 
Tampa Bay P.O.R.T.S. system sensors. This has pro-
vided all involved an opportunity to view evolving tech-
nology. As a follow on to this spirit of research, the 
Institute of Electrical and Electronics Engineers in con-
junction with the DMS and P .O.R.T.S., will be hosting the 
"5th Working Conference on Current Measurement 
Technology" in February of 1995. This conference is 
attracting an intemational forum of the top experts in the 
field of oceanographic current measurement. Many new 
state-of-the-art developments will be presented at this 
conference, some of which were first tested alongside 
the Tampa Bay P.O.R.T.S. equipment. This attests to 
the quality of the Tampa Bay P.O.R.T.S. as a total 
system. 
As a part of the partnership with DMS, the P.O.R.T.S. 
is in the process of entering into a cooperative agreement 
with the National Weather Service/NOAA (NWS) in 
Ruskin . This agreement will create direct links with the 
data-reporting capabilities of the NWS and add a new 
dimension to the atmospheric research in the region. 
The Tampa Bay P.O.R.T.S. has always been an impor-
tant contributor to the NWS forecasting, via hourly mo-
dem updates , and this agreement will expand the 
communications link. The data storage and dissemina-
tion capabilities of DMS and the data streams from the 
NWS doppler radar "NEXRAD" system and Tampa Bay 
P.O.R.T.S. will create exciting research tools . 
The Tampa Bay P.O.R.T.S. was an important con-
tributor to the cleanup of the August, 1993 Tampa Bay 
oil spill. The Tampa Bay P.O.R.T.S. manager and OMS 
faculty collaborated to provide spill trajectory information 
within hours of the initial spill. This type of information is 
invaluable to those responsible for placing containment 
equipment. Tampa Bay P.O.R.T.S. also provided crucial 
information for the lightering process of the OCEAN 255 . 
One of the shortcomings of the P.O.R.T.S . system was 
that there were no measuring devices seaward of the 
Sunshine Skyway bridge. As much of the spill travelled 
beyond Egmont Key , Tampa Bay P.O.R.T.S. was not 
able to contribute information that would have been 
invaluable . To remedy this situation and in the interest 
of providing valuable information for shipping beyond the 
"Skyway", Tampa Bay P.O.R.T.S. is proposing to add a 
coastal monitoring buoy along the Egmont Channel near 
Buoy #10 on the south side of the channel, about six 
nautical miles west of Egmont Key. This coastal moni-
tOring buoy will measure wind direction and speed, air 
and water temperature, wave height, frequency and 
direction . 
In a cooperative effort with the National Ocean Serv-
ice/NOAA (NOS), P.O.R.T.S. will be installing tide, wind 
and temperature monitoring equipment on Clearwater 
Beach's "Big 60" pier in January 1995. This site was part 
of the NOS National Water Level Observation Network 
until the City of Clearwater refurbished the "Big 60" Pier 
during the past year and the station equipment had to be 
removed . New NOS equipment will be installed and the 
site will be added to the Tampa Bay P.O.R.T.S. reporting 
system. 
All of the contributions that Tampa Bay P.O.R.T.S. is 
making to the Tampa Bay community would not be 
possible without funding efforts of many people . The 
Tampa Bay Regional Planning Council - Agency on Bay 
Management (ABM) has made P.O.R.T.S. funding a 
legislative priority each year and 1995 will see continued 
efforts in this area . The major funding in 1994 were from 
Hillsborough County through the Phosphate Severance 
Tax Fund and from the State of Florida through the 
Coastal Protection Trust Fund , both coming from levies 
on commercial shipping of phosphate and petroleum 
products. Other contributors are the Tampa Port Author-
ity and the Tampa Bay Pilots Association. The U.S. 
Coast Guard and the OMS are large contributors of 
"in-kind" services. The 1995 Annual Budget for the 
operation of Tampa Bay P.O.R.T.S. is $225 ,000. Con-
tinued funding from the State of Florida will only come 
with local support, such as that from the ABM. The 
Hillsborough County Commission has committed to 
funding from the Phosphate Severance Tax Fund for 
1995. With help from the Tampa Bay community we 
continue our efforts to secure a permanent source of 
funding for Tampa Bay P.O.R.T.S. 
For more information contact Lee Chapin , Tampa 
Bay P.O.R.T.S. (813) 893-9137. 
TAMPA BAY VIPS 
(Vessel Information and POSitioning System) 
Tampa Bay VIPS, Inc. has been working for over two 
years to install the first privately-operated State-of-the-
Art Vessel Information and POSitioning System (VIPS) in 
the United States. 
Tampa Bay VIPS's goal is to protect our natural 
resources , while sustaining a healthy, growing economy 
by providing the Tampa Bay maritime community with an 
advanced navigational system. This technology will re-
duce the risk of vessel collisions and groundings, thereby 
protecting the fragile marine environment and beaches 
while improving the efficiency of our ports ' maritime 
operations. 
As a result of lobbying efforts, the state has funded a 
joint legislative committee study of Tampa Bay's naviga-
tional needs , available technology, possible funding 
sources and a recommendation for a system concept. 
The outcome of this study is due no later than January 
1, 1995 for consideration by the Florida legislature. 
The Agency on Bay Management supports this initia-
tive and has requested that Hillsborough , Pinellas and 
Manatee Counties join in a partnership with private in-
dustry to part ially sponsor the operations of Tampa Bay 
VIPS through October 1995. This will allow VIPS to 
continue state and federal lobbying , technology develop-
ment and system evaluation . 
Tampa Bay VIPS's primary objective at th is time is to 
encourage state legislators to enact legislation based on 
the state study that would lead to the selection and 
implementation of the best technology available as 
quickly as possible . 
For more information contact Michael J. Schiro , 
Tampa Bay VIPS (813) 242-8477. 
SALTWATER FISHING LICENSE 
PROGRAM 
Each year, the State of Florida collects hundreds of 
millions of dollars from residents and non-residents for 
licenses and permits for all sorts of functions . Peri-
odically, it is important for the public, especially those 
who are paying for the license, to review how the money 
collected from those licenses is used . Typically, license 
fees are legislatively mandated to be used to support the 
function for which the license was required and are 
therefore considered a user fee or user tax. 
In October, 1994, the Agency on Bay Management 
reviewed the collection and disbursement of monies from 
Florida 's recreational saltwater fishing license. The li-
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cense was enacted in 1989 for two reasons: to identify 
the universe of saltwater fishermen and to provide reve-
nue for the management of saltwater fishery resources . 
Initially, the license was to be required of all saltwater 
fishermen but passed as only a license for residents 
fishing from boats and all non-residents. The revenues 
are mandated to be split as follows: 5% for Administra-
tion; 2.5% for the Save Our State Environmental Educa-
tion Trust Fund (SOSEETF); not more than 2.5% for 
Florida's Marine Fisheries Commission (MFC); not less 
than 30% for enhancement; not less than 30% for re-
search; and not more than 30% for Law Enforcement. In 
addition there was enacted a stamp required for lobster 
or snook fishing. Revenues generated from these li-
censes for the 1993 - 1994 fiscal year are summarized 
as follows: 
Resident 
Non-Resident 
Charter Vessel 
Pier 
Snook Stamp 
Lobster Stamp 
Total 
$ 6,616.606 
4,028,335 
638,400 
14,500 
290,634 
221 ,452 
$11,809,927 
The revenues for fiscal year 1993-1994 are appropri-
ated to the Florida Department of Environmental Protec-
tion (FDEP) and were expended in the following major 
categories: 
Administration 
MFC 
SOSEETF 
Enhancement 
Marine Research 
Law Enforcement 
Total 
$387,050 
295,069 
295,069 
5,969,374 
5,607,660 
2,468,311 
$15,022,533 
The most important expenditures from the viewpoint 
of a saltwater fisherman are the last three; those that are 
intended to understand and enhance the resources for 
which the person is paying a user fee and the enforce-
ment of the regulations intended to maintain those re-
sources in a viable condition for the user. Within 
research and enhancement there are numerous pro-
grams; the following describes the larger of those expen-
ditures. Marine Stock Propagation utilized about $1 .5 
million to enhance the red drum population in Biscayne 
Bay and to develop spawning and rearing techniques for 
snook. Critical fisheries monitoring utilized about $2.1 
million to provide abundance estimates of important 
estuarine recreational fishery species and their prey, 
both prior to becoming large enough to be taken by 
fishermen and at fished sizes. From these data, the 
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condition of the resource can then be predicted. A 
Marine Research Grants program awarded $1 .28 million 
to universities and other research groups in Florida to 
answer important enhancement and fisheries questions 
from the MFC and FDEP. Approximately $4.3 million 
was spent to build research facilities at several locations 
in the State. About $600,000 was granted to counties 
for artificial reef development. The Marine Habitat and 
Wildlife program utilized $455,000 to map important 
fisheries resources, their habitat requirements, fishing 
sites and other resource protection information important 
for education . The remaining $1 .2 million went to small 
programs such as the Keys Marine Lab teaching facility, 
Estuarine Research Reserves , snook and lobster re-
search, Apalachicola Bay freshwater resources assess-
ment and others . 
As you read and evaluate each of these programs , 
undoubtedly you will agree with some and disagree with 
others. Consider, however, that Florida is a very large 
state with many and diverse fishery problems as seen by 
the publ ic. In the Tampa Bay area and in the Florida 
Keys, monitoring is the most critical issue because of the 
condition of the ecosystem and the efforts to correct 
problems. In Biscayne Bay, the prevailing issue is the 
rebuilding of red drum stocks that had completely disap-
peared. And in northwest Florida, building nearshore 
artificial reefs to increase the available habitat is of 
primary importance to fishermen. The FDEP, through its 
appropriations, has attempted to address each of these 
issues in the context of statewide priorities . 
For more information contact Stu Kennedy, Florida 
Marine Research Institute (813) 896-8626. 
NOTE: The Agency on Bay Management under-
stands the state 's diversity and the need to address 
many issues. It believes, however, that the intent of the 
legislation: to improve fishery resources through law 
enforcement, fisheries management, enhancement, and 
research; is not being followed in the actual expenditure 
of the revenues within the Tampa Bay region; but that 
the revenues are being used to replace general revenues 
or are being directed to marginally-related programs. 
The Agency has adopted this as a legislative issue for 
1995, to encourage vigilance in the allocation of these 
dedicated funds so that the best marine resource return 
will be realized for the millions of dollars collected. Of 
particular concern for Tampa Bay is the need for ade-
quate law enforcement. The state 's expenditure for law 
enforcement should be much closer to the maximum 
allowable, with emphasis on personnel (Tampa Bay is 
down five positions since passage of the license, and 
there are over 100, 000 boats registered in the Tampa 
Bay area as well as thriving commercial and recreational 
fisheries in nearshore and off-shore waters.) 
THE POTENTIAL FOR 
REESTABLISHING BAY SCALLOPS 
IN TAMPA BAY 
The range of Florida's Bay Scallop, Argopecten irra-
dians concentricus, has historically been from Florida 
Bay to Panama City in estuaries and barrier lagoons 
containing abundant seagrasses . Since 1960 popula-
tions have declined along the west coast where the 
human population has dramatically increased . Bay scal-
lops have all but disappeared from Tampa Bay and only 
occur sporadically south of Tampa Bay. Populations 
north ofTampa Bay, as far as Crystal River, have shown 
signs of stress. 
The possibility exists for reestabl ishing the bay scal-
lop in the estuaries of west Florida. As a highly visible 
symbol of good water quality and habitat (particularly 
healthy seagrass meadows) , the bay scallop has been 
used as a "bellwether" in public education involving 
everything from what homeowners in the watershed can 
do to help reduce the pollution of coastal waters , to the 
impacts of recreational boating on seagrasses . 
The loss of the bay scallop from Tampa Bay waters 
has been attributed to anthropogenic declines in water 
quality. It is perhaps the most susceptible of the bivalve 
mollusks to poor water quality. Within the last eight 
years, however, ambient Bay water quality has shown 
steady improvement, due primarily to increased munici-
pal wastewater and urban stormwater treatment. Sea-
grasses are becoming reestablished in areas which have 
been barren for over three decades . Two recent studies 
funded by the Tampa Bay National Estuary Program and 
the Southwest Florida Water Management District , 
focussing on juvenile bay scallop growth and survival 
and on the reproductive success of adult bay scallops in 
Tampa Bay waters , indicate that sections of the Bay may 
once more be capable of supporting viable populations . 
While the water of Tampa Bay and other coastal 
estuaries may have improved to the point that they can 
once again support a bay scallop population , there have 
not been enough naturally-occurring adults to supply the 
necessary larvae to repopulate these areas. We have 
demonstrated the feasibility and costs of spawning and 
releasing bay scallops to areas where survival , growth 
and reproduction can be maximized . Through this pro-
ject , 230 ,000 juvenile scallops were successfully raised 
in the laboratory to 1 Omm and released into Tampa Bay 
in Spring , 1993. An annual citizens monitoring program, 
The Great Bay Scallop Search, was initiated in 1993 to 
help monitor the success of seeding and the natural 
recruitment of bay scallops to Tampa Bay. 
Citizens may also help with future scallop restoration 
to the Bay. One alternative for supplementing juvenile 
scallop distribution is for people with access to a dock 
and clean Bay water to purchase a cage (approximately 
$4) and receive the juvenile scallops with instructions on 
their handling and maintenance. The suspended , caged 
scallops serve not only to help restore scallOps by larval 
spawning , but also as an ecological learning aid for 
families . 
For more information contact Dr. Norm Blake , Univer-
sity of South Florida Department of Marine Science (813) 
893-9521 . 
REGIONAL WILDLIFE HABITAT 
PLANNING IN THE TAMPA BAY 
REGION 
Implementation of the four-year Regional Wildlife 
Habitat Planning in the Tampa Bay Reg ion project expe-
rienced successes in 1994 in northern Pinellas County , 
the upper Hillsborough River, the Alafia River, the Little 
Manatee River, and the eastern Myakka River basin . 
The need for regional wildlife habitat planning is critical 
in the Tampa Bay region because of high rates of growth 
and habitat removal. The commitment to reg ional wild-
life habitat planning , in order to help maintain regional 
species viability and diversity, has been adopted in Goal 
10 of the Tampa Bay Region's Comprehensive Regional 
Policy Plan and in several local government comprehen-
sive plans . The plan includes identification and protec-
tion of large preserves linked by coastal , riverine , and 
large mammal wildlife corridors . Implementation tech-
niques to protect identified wildlife habitat include regu-
lation, acquisition , and incentive programs . Important 
contributions to plan implementation were made in 1994 
by Hillsborough County , Pinellas County, Southwest 
Florida Water Management District's (SWFWMD) Save-
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Our-Rivers (SOR), and the Preservation 2000 land ac-
quisition programs. 
The planning and regulatory staff of Hillsborough , 
Manatee, Pasco and Pinellas Counties, and the Surface 
Water Improvement and Management and SOR staff of 
SWFWMD have provided significant coordination and 
input to achieve the plan goals. Important future pro-
gress is expected from Manatee County as they develop 
land acquisition priorities, and from the Hillsborough 
River and Suncoast Greenways committees as they 
complete the project reports. The difficulties of estab-
lishing the plan in 1994 included: resolving multiple-use 
land conflicts; the need to develop improved incentives 
for private wildlife habitat preservation ; occasional ab-
sence of coordination on upland wildlife impacts by 
wetland regulatory entities ; the avoidance of wildlife 
impact review in some public and public-private partner-
ship projects; and a general acceleration of natural habi-
tat conversion to developed land uses with an improved 
regional economy. This conversion often involves the 
re-starting of vested developments, including Develop-
ments of Regional Impact, that were approved before 
regional wildlife habitat planning occurred in the Tampa 
Bay region. 
For more information contact James Beever, Florida 
Game and Fresh Water Fish Commission (813) 639-
3515. 
ENVIRONMENTAL MONITORING 
AND ASSESSMENT PROGRAM 
In answerto a call by the Tampa Bay National Estuary 
Program for various long-term environmental mon itoring 
programs in Tampa Bay, the Environmental Protection 
Commission of Hillsborough County (EPC) initiated a 
Benthic Invertebrate monitoring program. One of the 
prinCiples of ecosystem management requires research 
and monitoring of the baseline conditions of natural 
systems, as well as better management and use of 
existing data . EPC performed a synoptic survey of the 
bay in September, 1993 and again in 1994. Information 
was successfully collected on the following variables at 
85 randomized stations (Figures 1 and 2) throughout the 
Bay: hydrographic profiles of temperature , dissolved 
oxygen , pH, ambient light intensity, conductivity, and 
salinity; diurnal data Sonde deployments of bottom con-
ditions; anthropogenic trash accumulations; fish species 
diversity, extemal pathologies, and size/frequency; sed i-
ment silUclay phYSical and heavy metal and pesticide 
accumulation ; and benthic macroinvertebrate diversity 
and structure. The study design is modeled after the 
U.S. EPA's Environmental Monitoring and Assessment 
Program (EMAP) , a national effort to make regular state-
ments about the condition of this type of ecosystem in 
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estuaries throughout the country during temporal periods 
of maximum stress (September-October) . 
Annual monitoring will continue to develop a baseline 
statement about the health of each bay segment. The 
reports will lag the sampling effort each year to allow time 
for analysis of the collected data. The 1993 results 
should be available by the second quarter of 1995. For 
further information contact Chuck Courtney, EPC (813) 
272-7104. 
SPARTINA CONFERENCE 1994 
For years, smooth cord grass (Spartina alternifiora) 
has been used for habitat restoration and mitigation 
projects as foliage for revegetating coastlines both on the 
east and west coasts of the United States. In recent 
years, a number of issues have arisen concerning the 
implications of transplanting S. alterniflora between the 
east and west coasts of peninsular Florida. Particular 
questions that have been asked concem whether or not 
differences in the genetic, physiological , morphological , 
immunological , and ecological characteristics exist be-
tween east and west coast strains in Florida . Answers 
to these questions would be of great benefit to a variety 
of interests, including local, regional, and state agencies 
and private consultants involved in coastal habitat resto-
ration . 
In an effort to address some of the basic biological 
questions concerning S. alterniflora, experienced bota-
nists, horticulturists, and wetland and population ecolo-
gists were invited to present and participate in a 
conference that would lead to a greater understanding 
of these issues. The first (pOSSibly annual) Spartina 
Conference was held on April 15, 1994, co-hosted by the 
Tampa Bay Regional Planning Council. Invited speak-
ers representing both public (Florida Department of En-
vironmental Protection, Florida Marine Research 
Institute, Florida Game and Fresh Water Fish Commis-
sion , Southwest Florida Water Management District, 
University of South Florida, University of Florida) and 
private (Lewis Environmental Services, Ecoshores, Inc., 
Florida Natives Nurseries) entities from around the State 
of Florida discussed regulatory perspectives, west coast 
restoration, morphology and local distributions, morpho-
types, ecotypes, genetic races and local adaptation, 
stress tolerances, plant-animal interactions, population 
genetics, and horticultural perspectives on cultivation 
and restoration . 
As a result of this conference, a number of recom-
mendations were developed and prioritized by the par-
ticipants and invited speakers, which include: 
1. An ethic of "biological conservatism" should be 
adopted, such as limiting the use of S. alterniflora to local 
sources/strains at habitat restoration projects until ade-
quate scientific research validates the potential impacts 
of transplantation . 
2. Current rules of the Department of Environmental 
Protection (that plants used for restoration must come 
from. an ar~a within a 50-mile radius of the project site) 
require review and should be based on better scientific 
information and documentation . 
3. More baseline research is needed to determine 
the impacts of transplanting S. altemifiora , including : 
common garden experiments ; reciprocal transplants and 
crosses ; more genetic studies; and growth charac-
teristics of non-local plant strains when planted in Tampa 
Bay. Potential sources offunding forthis research needs 
to be explored . 
4. Establishment of a Tampa Bay donor marsh from 
which stocks could be taken for local restoration projects. 
5. Periodic re-collections of plant stock for use at 
nurseries to ensure genetic diversity. 
6. Encourage the Bay Area Environmental Action 
Team (BAEAT) to develop and implement a manage-
ment plan for McKay Bay as soon as possible . 
7. Develop standards or guidelines for plants and 
plant sources by regulatory agencies for horticultural 
firms . 
8. Regulatory and restoration aspects of wetland 
species should be dealt with on an individual basis 
depending on the scientific information available. ' 
9. A more comprehensive review of Spartina litera-
ture should be conducted for cross-reference. 
10. A second annual meeting should be held to dis-
cuss the accomplishments made toward securing fund-
ing for research and the clarification of regulatory issues 
from the previous year. 
In general , conference participants felt that not 
enough scientific information currently exists about S. 
alternifiora, and that further research is needed in order 
to make more reasonable and informed decisions con-
cerning its use in habitat restoration projects . Several 
agencies will be pursuing funding for Spartina research 
directed at answering some of the issues discussed at 
the conference. Proceedings from the conference are 
currently under review and will be made available to the 
general public in early 1995. 
For more information contact Dr. Brandt Henningsen, 
S\NFWMD (813) 742-5980. 
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STATUS AND MANAGEMENT OF 
COLONIAL WATERBIRDS 1994 
The Tampa Bay system is home to some 25 species 
of colonial waterbirds totalling about 40,000 breeding 
pairs their young, or about 160,000 birds. With the 
decline of wading bird numbers in the Everglades, the 
local population is arguably the largest in the state. 
Maintaining this population in a growing metropolitan 
area of 2.2 million people is a major challenge that will 
require the best efforts of both the public and private 
sectors. 
Pelicans and other species that nest in large groups 
("colonies") are among the most visible, beautiful and 
popularwildlife species in Florida . Because of their large 
size and colonial habits, 
they are also fairly easily 
censused . Their popula-
tions are therefore 
widely regarded as use-
ful indicators of the 
health of coastal and 
wetland ecosystems . 
Annual colony monitor-
ing has revealed that 
overall numbers have re-
mained approximately 
stable in the last few 
years, a period of relative 
drought. However, num-
bers of some species 
have changed signifi-
cantly over the past dec-
ade . These major 
trends, plus key findings 
and highlights of the 
1994 season, are sum-
marized below. 
population Status: 
• Over 25 nesting colonies occur in just the "coastal" 
portions of the Tampa Bay system. Eighteen were 
surveyed in 1994, including all known to have 100 
breeding pairs (Figure 1 and Table 1). In all, over 
37,000 nesting pairs of 24 species were found. 
Nesting numbers nearly matched the effort of a 
year ago, which was considered the best in a 
decade. 
• Brown Pelican: Numbers have remained stable 
since 1992, at about 1,600-2,000 pairs . Nest pro-
ductivity was low in 1994, after a successful 1993 
effort. 
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• Reddish Egret: This rare bird is increasing locally, 
with 71 pairs at five Tampa Bay colonies . This is 
more than 15% of the state population. 
• Snowy Egret: About 800 pairs at 10 sites. One of 
the more common herons, but numbers have de-
clined here and elsewhere in Florida due to wet-
lands losses. 
• White Ibis: About 7,300 pairs nesting at four colo-
nies, down from 8,000 in 1993 when late winter 
rains rejuvenated area wetlands. Although these 
populations are the highest since 1984, they sug-
gest a 75% decline since the late 1940s. 
• Roseate Spoonbill : Numbers continue to in-
crease, with 100 pairs found at three colonies . 
• Laughing Gull: 15,000 pairs at five colonies, but 
down 70% since the early 1980s. Population has 
declined and dis-
persed due , at 
least in part, to re-
duced food sup-
ply (improved 
handling of gar-
bage and closure 
of landfills) and 
deterioration of 
nesting habitat. 
• Caspian Tern : 
Sta ble at 80 
pairs; just one 
colony is known 
for Florida . 
• Royal Tern: Sta-
ble at 2 ,200-
2,500 pairs at two 
sites in Tampa 
Bay. The state-
wide population 
may be no more than 3,000 pairs at four or five 
colonies . 
• Sandwich Tern: Increasing , with 270 pairs at two 
sites. One other nesting site was known in Florida 
in 1994 (one pair), and the estimate of 271 pairs is 
the highest this century. 
• Black Skimmer: 450 pairs at five colonies , per-
haps down a bit; but when combined with 720 pairs 
near Clea~ater, the regional total of 1,170 pairs 
represents about 60% of the statewide population . 
Management - Actions and Needs: Although the 
successful nesting season was due primarily to favorable 
weather and the persistence of the birds themselves, 
people helped. Three human actions stand :)ut: 
1. In 1994,14 of the 18 breeding colonies discussed 
here were protected through posting, patrol and monitor-
ing activities. This is a remarkable achievement, and 
TABLE 1. MAJOR BIRD COLONIES OF THE TAMPA BAY SYSTEM 
Co loni es 
I. Alafia Banks 
2. Island 20 
3. Island 3D 
4. Cockroach Bay She ll Pit 
5. Piney Point 
6. Skyway Sandbar 
7. Terra Ceia Bird Key 
8. Dot-Dash 
9. Passage Key 
10. Tarpon Key 
II. Shell Key 
12. "Isla Colony" 
13 . John s Pass 
14. Dogleg Key 
15. Coffeepot Bayou 
16 . Howard Frankl and Cswy 
17 . All igator Lake 
18 . Courtney Campbell Cswy 
Totals 
For colon~ locations, see Figure I. 
No. of Breeding Protected 
Species Pairs Status Notes 
20 
3 
4 
8 
12 
(1-2) 
16 
5 
8 
16 
4 
( I -2) 
(8- 10 ) 
6 
I I 
I 
9 
6 
24 + 
10,500 
6100 
150 
120 
3900 
( 100) 
3400 
60 
8700 
2200 
1200 
( I 00) 
(300) 
100 
70 
90 
440 
170 
37,700 
NAS 
TPA/A 
TPA/A 
HlL 
TEC 
NAS 
VOL 
FWS 
FWS 
VOL 
SSS 
VOL 
VOL 
VOL 
( I ) 
(2) 
(3) 
(4) 
(5) 
(6 ) 
(6) 
Notes: ( I ) colony numbers reduced by predation. 
(2) no 1994 survey ; numbers represe nt 1993 totals . 
(3) 800 pai rs of 10 species in 1993 ; early 1994 nesting attempts failed and 
entire co lony was abandoned ; predation suspected. 
(4) chronic human disturbance. 
(5) no 1994 survey ; data from Game Commission Atlas. 
(6) late seaso n surveys, so probab le underestimates . 
Protected Status codes: NAS=National Audubon Society ; FWS=U.S. Fi sh and Wild li fe 
Service; TPA/A=Tampa Port Authority/Audubon; HIL=Hillsborough County ; 
SSS=Suncoast Seabird Sanctuary; TEC= Tampa Electric Co .; VOL=volunteer assistance 
(includes Audubon Chapter volunteers , Tampa Baywatch , others). Blank box 
indicates no protection. 
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reflects not only the continuing presence of the U.S. Fish 
and Wildlife Service and the National Audubon Society, 
but also the increasing participation of corporate land-
owners, county staff, and volunteers (see Table 1). 
2. In October, Tampa BA YWATCH and the National 
Audubon Society coordinated a special colony cleanup 
to remove fishing line from 26 area colonies . An esti-
mated 36 miles of line were removed . Fishing line 
annually entangles and kills hundred of birds in local 
colonies, and is regarded as the most frequent cause of 
death in adult Brown pelicans in Florida. 
3. The Migratory Bird Protection Committee , estab-
lished by the U.S. Army Corps of Engineers three years 
ago, continued to meet to resolve potential conflicts 
between dredge material disposal needs and bird nest-
ing requirements in Hillsborough Bay. This on-going 
process provides an outstanding example of advance 
planning. 
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A number of management needs remain . The above 
activities must be continued and the participation of 
volunteers increased . Colony census efforts need to be 
refined and improved . Wetlands protection must be 
ensured and strengthened through carefully-crafted land 
use and zoning pOliCies, both to maintain wildlife habitat 
and provide protection to human residents too. Efforts 
to restore and improve bay waterquality should continue . 
The still-overlooked specter of sea level rise, and accel-
erated erosion of coastal wetlands, must be brought to 
the attention of local municipalities, land managers and 
others concerned about coastal resources . Personal 
watercraft present a new and increasingly serious prob-
lem to fish and wildlife during sensitive times in their life 
cycles. In all these issues , the Agency on Bay Manage-
ment is well positioned both to provide suggestions on 
public policy and to consider new ways to educate local 
residents about wildlife . 
For more information contact Rich Paul , National 
Audubon Society (813) 623-6826. 
TAMPA BAY MARINE ANIMAL 
STRANDING TEAM 
The Tampa Bay Marine Animal Stranding Team 
(TBMAST) is a volunteer group of individuals and insti-
tutions interested in the status of marine mammals (dol-
phins, whales and manatees) and sea turtles in the 
Tampa Bay area . TBMAST was organized to assist the 
Florida Marine Patrol in responding to stranding reports ; 
to establish better lines of communication among local 
members of the Federal Marine Mammal Stranding Net-
work; to reduce response time for stranding events in the 
Tampa Bay area; and to provide an opportunity for 
members to exchange information at its bimonthly meet-
ings. 
TBMAST activities also include training programs 
and public education . Coordinated by The Florida 
Aquarium, TBMAST is composed of governmental 
agency staff and interested others. Only letter or permit 
holders may legally touch injured or dead marine mam-
mals or sea turtles. 
Marine animal strandings or unusual occurrences 
should be reported to the Florida Marine Patrol at 1-800-
DIALFMP, who then contacts TBMAST to coordinate the 
actual response, including animal identification, evalu-
ation , examination, data and/or tissue sample collection, 
and transport and/or disposal. Data and samples col-
lected from strandings in the Tampa Bay area are for-
warded to appropriate agencies for analysis. 
For more information call Dena Leavengood , The 
Florida Aquarium (813) 273-4020. 
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Tunicate (Sea Squirt) Investigations in Tampa Bay: An Update 
Since 1987, large numbers of the tunicate, Bostrichobranchus digonas, have been observed between 
the months of October and May in Hillsborough Bay, the northeastern portion of Tampa Bay. These 
tunicates are of interest due to their potential impact on the water column. Since 1987, the City of 
Tampa, Bay Study Group (BSG) has continued to investigate the effects of this organism on the 
ecology of Tampa Bay. 
Tunicates are very efficient biological filters, feeding primarily on phytoplankton in the water 
column. Plankton laden water is drawn into an incurrent siphon and is screened by a filtering 
mechanism before the filtered water is released back into the water column through the excurrent 
siphon. As a result, water clarity may increase as phytoplankton is reduced in the water column. 
During the winter of 1994-95, the BSG attempted to map the distribution of Il. digonas throughout 
Tampa Bay. The presence of the tunicate was determined by sampling 115 stations using a trawl with 
a 60cm opening. The BSG found that Il. digonas northern range extended above Courtney Campbell 
Causeway in Old Tampa Bay and to Davis Island in Hillsborough Bay. The southern limit was found 
in Middle Tampa Bay and was delineated by a line between Coquina Key and the Little Manatee 
Rivy..,.. 
Sediment type and the reproductive \ strategy of Il. digonas are important in understanding the 
distribution of this organism. Il. digonas is generally found on predominately sandy substrate. During 
spawning, egg cases (this tunicate has no free swimming larval stage) are expelled through the 
excurrent siphon and the eggs may fall to the adjacent sediment or distributed over larger areas by 
vYater currents. Apparently, Il. digonas prefers a sandy substrate to anchor to the bottom as opposed 
to a finer grained, mud dominated substrate. The apparent sediment preference coupled with the 
limited egg dispersal mechanism probably explains the patchy distribution ofB. digonas in Tampa 
Bay. 
Impacts by B. digonas on the water cOlJmn may be readily noticeable in areas of high tunicate 
density. For example, in an area east of the St. Petersburg pier, tunicate density exceeding 10,000m-2 
was documented during the 1994-95 winter. In addition, chla was measured at a low concentration 
ofO.7ugll and the secchi depth was recorded at 8.7m (28 .5 ft) , the greatest secchi depth on record 
for Tampa Bay. 
The filtration activity of Il. digonas may be a significant contributor to improved water clarity 
observed in Tampa Bay during the winter months. Tunicate filtration rate experiments have produced 
results indicating filtration rates as high as 0.7 liters per day per individual. Using the areal coverage, 
density, and filtration rate observed in this tunicate, it is estimated that the volume of Hillsborough 
Bay could be filtered in approximately two weeks. 
For further information contact Eugene Pinson, City of Tampa Bay Study Group 813-247-3451. 
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Tampa Bay Pilots 
April 12, 1995 
Dear Colleague: 
Thank you for contributing to the State of Tampa Bay - 1994 Report. The 
summary of the past year's Tampa Bay-related activities and programs is a 
tremendous public education tool, as well as a significant source of 
information for our state legislators. 
Enclosed are two copies of the document for your use. Additional copies can 
be obtained from our regional information center at a nominal cost. If you 
submitted any material (photos, slides, graphics, etc.) which you requested be 
returned, it is enclosed. We appreciate the loan very much. 
Thanks again for your cooperation. Please call if I can assist you in any way. 
Sincerely, 
Suzanne T. Cooper, AICP 
Principal Planner 
ends. 
REESTABLISHMENT OF SEAGRASS MEADOWS IN HILLSBOROUGH BAY 
Seagrass coverage in Tampa Bay has expanded in the past decade and this trend has been attributed to 
improvement in water quality. Hillsborough Bay, considered to be the most polluted section of Tampa Bay, 
is one portion of the bay where seagrass revegetation may be most visible . 
Years of degraded water quality resulted in the loss of nearly all seagrass in Hillsborough Bay by 1980. 
However, management actions reduced nutrient loading to the bay and improvements in Hillsborough Bay 
water quality began in the early 1980's. Concurrent with improving water quality, seagrass started to 
revegetate areas near southern Hillsborough Bay. 
The City of Tampa Bay Study Group (BSG) began monitoring seagrass in Hillsborough Bay in 1986. In the 
initial seagrass survey, the BSG found nearly 2,OOOm2 of the shoalgrass, Halodule wrightii. Seagrass 
surveys conducted in 1989 and 1991-1995 (Figure 1) found a substantial increase in shoalgrass coverage 
for each survey. In 1995, about 280,OOOm2 of ti. wrightii was reported in Hillsborough Bay. 
Several areas of Hillsborough Bay (Figure 2) have been rapidly revegetated by ti. wrightii . For example, in 
the Kitchen, an area in the southeastern portion Hillsborough Bay, seagrass coverage increased from 
1300m2 in 1986 to 165,OOOrrt in 1995. In addition, seagrass coverage in western Hillsborough Bay, from 
Catfish Point to Ballast Point, expanded from 140m2 in 1986 to over 1 08,OOOm 2 in 1995. Seagrass coverage 
north of Ballast Point and the Alafia River has been sparse but continues to develop. 
In 1987, the BSG transplanted about 13m2 of ti. wrightii into several intertidal and shallow subtidal areas of 
Hillsborough Bay. Transplant coverage reached 1200m2 in 1992. However, following 1992, transplant 
coverage has been difficult to assess due to the coalition with areas of natural ti. wrighti i. Transplants 
enhanced the rate of recolonization in areas of sparse seagrass coverage and provided material to facilitate 
growth in areas lacking seagrass. 
ti. wrightii coverage in Hillsborough Bay has continued to increase each year since 1986, apparently in 
response to improving water quality. Several areas of the bay which have had little or no seagrass coverage 
one decade ago now support sizable stands of shoalgrass. For further information contact Walt Avery of 
the City of Tampa, Bay Study Group at (813) 247-3451 . 
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Figure 1. Change in Halodule wrightii coverage in 
Hillsborough Bay from 1984-1995. About 150m2 was 
reported for 1984. No surveys were conducted in 1985, 
1987-88, and 1990. 
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Figure 2. Key landmarks in Hillsborough Bay. 
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